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Clerk,  William  M.  Sweet,  M.D. 

Otology  and  Laryngology — Chairman,  B.  A.  Randall,  M.D. 
Clerk,  Frank  Woodbury,  M.D. 

Gynecology— CAainnan,  J.  C.  Da  Costa,  M.D. 
Clerk,  John  H.  Girvin,  M.D. 
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1787  JOHN  REDiMAN 

1805  WILLIAM  SHIPPEN 

1809  ADAM  KUHN 

1818  THOMAS  PARKE 

1835  THOMAS  C.  JAMES* 

1835  THOMAS  T.  HEWSOK 

1848  GEORGE  B.  WOOD 

1879  W.  S.  W.  RUSCHENBERGER 

1883  ALFRED  STILLE 

1884  SAMUEL  LEWIS  t 
1884  J.  M.  Da  COSTA 
1886  S.  WEIR  MITCHELL 
1889  D.  HAYES  AGNEW 
1892  S.  WEIR  MITCHELL 
1895  J.  M.  Da  COSTA 

1898  JOHN  ASHHURST,  Jr. 

1900  W.  W.  KEEN,  M.D. 


*  Died  four  months  after  his  election. 
t  Resigned  on  account  of  ill-health. 
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Xon-resident  Fellows. 

Fellows  who  have  commuted  dues. 


*1883.  Abbot,  Griffith  E.,  Ph.D.,  ^LD.,  Washington,  D.  C. 

1892.  Abbott,  Alex.  C,  M.D.,  Professor  of  Hygiene  and  Bacteri- 
ology, and  Director  of  the  Laboratory  of  Hygiene  in  the 
University  of  Pennsylvania. 

1876.  Alisox,  Robert  H.,  M.D.,  Attending  Physician  to  the  Bryn 
Mawr  Hospital. 

1873.  Allis,  Oscar  H.,  M.D.,  Surgeon  to  the  Presbyterian  Hospital. 

1896.  Allyx,  Herman  B.,  M.D.,  Instructor  in  Physical  Diagnosis 
in  the  University  of  Pennsylvania ;  Physician  to  the  Phila- 
delphia Hospital ;  Clinical  Professor  of  Medicine  in  the 
Woman's  Medical  College  of  Pennsylvania. 

1888.  Anders,  James  M.,  M.D.,LL.D.,  Professor  of  the  Theory  and 
Practice  of  Medicine  and  Clinical  Medicine  in  the  Medico- 
Chirurgical  College ;  Physician  to  the  Medico-Chirurgical 
and  Samaritan  Hospitals. 

1869.  Andrews,  T.  Hollingsworth,  M.D.,  Medical  Director  of  the 
Bureau  of  Police  and  Fire,  and  Commandant  of  the  Phila- 
delphia Emergency  Corps  of  the  Department  of  Public 
Safety. 

1896.  Angney,  William  M.,  ^I.D.,  Physician  to  the  House  of  ISlercy 
(Home  for  Male  Consumptives)  ;  Consulting  Physician  to  the 
Hospital  for  Diseases  of  the  Lungs,  at  Chestnut  Hill. 
*1882.  Ashbridge,  Richard,  M.D.,  West  Whiteland,  Pa. 
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1893.  AsHTON,  Thomas  G.,  M.D.,  Physician   to  the   Philadelphia 

Hospital ;  Assistant  Physician  to  the  Jefferson  Medical  College 
Hospital :  Clinical  Professor  of  iledicine  in  the  Woman's 
Medical  College  of  Pennsylvania. 
1857.  Atlee,  Walter  Franklin,  A.M.,  M.D.,  Corresponding 
!>[ember  of  La  Socit'te  des  Sciences  M^dicales  de  Lyons ; 
Consulting  Surgeon  to  St.  Luke's  Hospital,  Bethlehem; 
Visiting  Physician  to  the  Preston  Retreat. 

1852.  Bache,  Thomas  Hewson,  ^I.D. 

1883.  Baer,  Besjamix  F.,  M.D.,  Professor  of  Gynecology  in  the 
Philadelphia  Polyclinic. 
tl892.  Baker,  George  Fales,  B.S.,  M.D. 

1879.  Baker,  Washington  H.,  ^LD.,  Obstetrician  to  the  Maternity 

Hospital. 

1889.  Baldy,  John  Montgomery,  M.D.,  Professor  of  Gynecology  in 
the  Philadelphia  Polyclinic;  Surgeon  to  the  Gyneceau  Hos- 
pital and  to  the  Gynecological  Out-patient  Department  of 
the  Pennsylvania  Hospital ;  Consulting  Surgeon  to  the  Fred- 
erick Douglass  Memorial  Hospital. 

1898.  Balliet,  Tilghman  M  ,  A.M.,  M.D.,  Professor  of  Therapeu- 
tics at  Dartmouth  College,  Hanover,  N.  H. ;  Physician  to 
the  Old  Man's  Home. 

1880.  Bartholow,  Roberts,  M.D.,  Professor  (Emeritus)  of  Materia 

Medica,  General  Therapeutics  and  Hygiene  in  the  Jefferson 
Medical  College. 

1894.  Barton,  James  M.,  M.D.,  Surgeon  to  the  Jefferson  Medical 

College  Hospital  and  to  the  Philadelphia  Hospital. 

1883.  Baum,  Charles,  A.M.,  M.D.,  Ph.D. 

1883.  Beates,  Henry,  M.D. 

1860.  Benner,  Henry  D.,  M.D. 

1874.  Bennett,  W.  H.,  M.D.,  Physician-incharge  to  the  Seashore 
Home  for  Invalid  Children,  and  to  the  Seaside  House  for 
Invalid  Women,  Atlantic  City  ;  formerly  Physician  to  the 
Episcopal  Hospital,  and  Physician -in-charge  to  St.  Christo- 
pher's Hospital  for  Children. 

1896.  Beyea,  Henry  D.,  M.D.,  Instructor  in  Gynecology  and 
Assistant  Demonstrator  of  Obstetrics  in  the  University  of 
Pennsylvania;  Assistant  Surgeon  to  the  Gyneeean  Hospital. 
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ELECTED 

tl884.  BiDDLE,  Alexander  W.,  M.D. 

1884.  BiDDLE,  Thomas,  M.D. 
*1866.  Black,  J.  J.,  :\r.D.,  New  Castle,  Del. 

1894.  Bliss,  Arthur  Ames,  M.D.,  Laryngologist  and  Aurist  to  the 
German  Hospital ;  Consulting  Laryngologist  to  the  Pennsyl- 
vania Institution  for  the  Deaf  and  Dumb. 
*1867.  Boardmax,  Charles  H.,  M.D.,  Evauston,  Illinois. 

1894.  BocHROCH,  ^Iax  H.,  M.D.,  Instructor  in  Electro-therapeutics 
and  Chief  Clinical  Assistant  in  the  Xervous  Department  of 
the  Jefferson  Medical  College  Hospital ;  Neurologist  to  the 
Out-patient  Department  of  St.  Joseph's  Hospital. 

1896.  BoGER,  JoHX  A.,  M.D.,  Surgeon  to  St.  Mary's  and  the  Samari- 
tan Hospitals  ;  Surgeon  to  the  Dispensary  of  the  Episcopal 
Hospital. 

1891.  Boyd,  George  ^I.,  M.D.,  Clinical  Professor  of  Obstetrics  in 
the  Medico-Chirurgical  College ;  Physician  to  the  Philadel- 
phia Lying-in  Charity  Hospital  and  Nurse  School. 
tl884.  Bradford,  T.  Hewsox,  M.D. 

1856.  Beixtox,  John  H.,  :SI.D.,  LL.D.,  Professor  of  the  Practice 
of  Surgery  and  of  Clinical  Surgery  in  the  Jefferson  Medical 
College;  Consulting  Surgeon  to  St.  Joseph's  Hospital  and  to 
the  Southwestern  Hospital  of  Philadelphia. 

1891.  Brixton,  Lewis,  M.D.,  Visiting  Physician  to  the  Nervous 
Department  of  the  Howard  Hospital. 

1900.  Beinton,  Ward,  M.D.,  Demonstrator  of  Physical  Diagnosis 
in  the  Jefferson  Medical  College ;  Physician  to  the  Dispen- 
sary of  St.  Christopher's  Hospital  for  Children  ;  Assistant  in 
the  Medical  Dispensary  of  the  Jefferson  Medical  College 
Hospital. 

1887.  Beubaker,  Albert  P.,  il.D.,  Professor  of  Physiology  in  the 
Pennsylvania  College  of  Dental  Surgery  ;  Adjunct  Professor 
of  Physiology  and  Hygiene  in  the  Jefferson  Medical  Col- 
lege;  Lecturer  on  Anatomy  and  Physiology  in  the  Drexel 
Institute. 
*1890.  Brush,  Edward  N.,  ^I.D.,  Medical  Superintendent  of  the 

Shepherd  and  Enoch  Pratt  Hospital,  Towson,  Md. 
n851.  Bullock.  William  R.,  M.D.,  Wilmington,  Del. 

1870.  Burnett,  Charles  H.,  M.D.,  Professor  (Emeritus)  of  Otology 
in  the  Philadelphia  Polyclinic  ;  Clinical  Professor  of  Otology 


X  FELLOWS    OF    THE    COLLEGE. 

ELECTED 

in  the  Woman's  Medical  College ;  Aural  Surgeon  to  the  Pres- 
byterian Hospital ;  Consulting  Aurist  to  the  Pennsylvania 
Institution  for  the  Deaf  and  Dumb. 
1392.  BuKK.  Charles  W.,  M.D.,  Professor  of  Mental  Diseases  in  the 
University  of  Pennsylvania;  Neurologist  to  the  Philadelphia 
Hospital. 

188G.  Cadwalader,  Charles  E.,  M.D. 

LS95.  Cari'exter,  John  T.,  M.D. 
*1897.  Carter,  William  S.,  M.D.,  Professor  of  Physiology  in  the 
University  of  Texas. 

1892.  Cattell,  Hexrv  W.,  A.M.,  M.D.,  Editor  of  the  International 
Clinics. 
*1892.  Cerna,  David,  M.D.,  Ph.D.,  Galveston,  Texas,  Demonstrator 
of  Physiology  in  the  Department  of  Medicine  of  the  Uni- 
versity of  Texas ;  Corresponding  Fellow  of  the  Sociedad 
Espaiiola  de  Higiene  of  Madrid. 

1900.  Chance,  Burton  Kollock,  M.D.,  Assistant  Surgeon  to  the 
Wills  Eye  Hospital. 

188-5.  Chapin,  John  B.,  M.D.,  Physician-in-Chief  to  the  Pennsyl- 
vania Hospital  for  the  Insane. 

1880.  Chapman,  Henry  C,  M.D.,  Professor  of  the  Institutes  of 
Medicine  and  of  Medical  Jurisprudence  in  the  JefTerson 
Medical  College. 

1900.  Chase,  Robert  Rowland,  A.M.,  M.D.,  Superintendent  of 
the  Friends'  Asylum  for  the  Insane. 

1868.  Cheston,  D.  Murray,  M.D. 

1897.  Cheston,  Radclifee,  M.D. 

1899.  Clark,  John  G.,  M.D.,  Professor  of  Gynecology  in  the 
University  of  Pennsylvania ;  Gynecologist-in-Chief  to  the 
University  Hospital. 

1897.  Claxtox,  Charles,  A.M.,  M.D. 

1872.  Cleemann,  Richard  A.,  ^I.D. 

1896.  Cleveland,  Arthur  H.,  ]\I.D.,  Clinical  Professor  of  Laryn- 
gology in  the  Medico-Chirurgical  College;  Laryngologist  to 
the  Medico-Chirurgical  and  the  Presbyterian  Hospitals ; 
Laryngologist  and  Otologist  to  the  Pennsylvania  Institution 
for  the  Deaf  and  Dumb. 
*1842.  Cly.mer,  JIeredith,  M.D.,  New  York. 
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1871.  Cohen,  J.  Soli*,  M.D.,  Professor  (Honorary)  of  Laryngology 
in  the  Jeflerson  Medical  College ;  Professor  (Emeritus)  of  Dis- 
eases of  the  Throat  in  the  Philadelphia  Polyclinic ;  Consult- 
ing Physician  to  the  Protestant  Episcopal  Mission  ;  Physician 
to  the  Hospital  for  Diseases  of  the  Lungs,  Chestnut  Hill. 

1888.  Cohen,  Solomon  Solis,  M.D.,  Professor  of  Medicine  and 
Therapeutics  in  the  Philadelphia  Polyclinic ;  Lecturer  on 
Clinical  Medicine  in  the  .Jeiferson  Medical  College  ;  Physi- 
cian to  the  Philadelphia,  the  Rush  and  the  Polyclinic  Hos- 
pitals ;  Consulting  Physician  to  the  Jewish  Hospital. 

1898.  Coles,  Stricker,  M.D.,  Demonstrator  of  Obstetrics  in  the 
Jefferson  ^Medical  College ;  Assistant  01>stetriciau  to  the 
Jefferson  Maternity. 

1901.  CoLEY,  Thomas  Luther,  M.D.,  Assistant  Physician  to  the 
ilethodist  Episcopal  Hospital ;  Associate  Editor  of  the 
Therapeutic  Monthly;  Assistant  Editor  of  the  Philadelphia 
Medical  Journal. 

1895.  Cross,  William  A.,  M.D.,  Consulting  Physician  to  the  Jewish 

Hospital. 
1884.  CuRTiN,  Roland  Gideon,  A.M.,  M.D.,  Ph.D.,  Physician  to 
the  Philadelphia  and  the  Presbyterian  Hospitals  ;  Consulting 
Physician  to  St.  Timothy's  Hospital  and  the  Rush  Hospital 
for  Consumptives. 

1884.  Da  Costa,  John  C,  M.D.,  Gynecologist  to  the  Jeffereon  Medi- 
cal College  Hospital ;  Consulting  Gynecologist  to  St.  Agnes's 
Hospital ;  President  of  the  Philadelphia  Obstetrical  Society. 

1896.  Da  Costa,  John  Chalmers,  M.D.,  Profes.sor  of  the  Principles 

of  Surgery  and  of  Clinical  Surgery  in  the  .Jefferson  Medical 
College  ;  Surgeon  to  Philadelphia  and  .St.  Joseph's  Hospitals. 

1887.  Daland,  Judson,  M.D.,  Instructor  in  Clinical  Medicine  in 
the  L'uiversity  of  Pennsylvania ;  Assistant  Physician  to  the 
Hospital  of  the  University  of  Pennsylvania ;  Professor  of 
Clinical  Medicine  in  the  Philadelphia  Polyclinic ;  Consulting 
Physician  to  the  Kensington  Hospital  for  \Yomen. 

1859.  Darrach,  James,  M.D.,  Consulting  Surgeon  to  the  German- 
town  Hospital. 

1896.  Davis,  Charles  N.,  M.D.,  Assistant  Physician  to  the  Dis- 
pensary  for  Diseases  of  the  Skin    in  the    Hospital    of  the 
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University  of  Pennsylvania  ;  Consulting  Dermatologist  to  St. 
Mary's  Hospital ;  Associate  Physician  in  the  Dispensary  for 
Skin  Diseases  in  the  Howard  Hosiiital ;  Associate  Physician 
for  Skiu  Diseases  in  the  Northern  Dispensary. 

1888.  Davis,  Edward  P.,  AM  ,  M.D.,  Professor  of  Obstetrics  in  the 

Jefferson  Medical  College  and  in  the  Philadelphia  Polyclinic ; 
Visiting  Obstetrician  to  the  Jefferson  and  Polyclinic  Hos- 
pitals; Obstetrician  and  Gynecologist  to  the  Philadelphia 
Hospital ;  Member  of  the  American  Gynecological  Society, 
the  American  Pediatric  Society  and  of  the  International 
Congress  of  Obstetrics  and  Gynecology. 

1889.  Davis,  Gwilym  G.,  M.D.,  (Univ.  of  Penna.  and  Goettingen), 

M.R.C.S.  Eng..  Assistant  Professor  of  Applied  Anatomy  in 
the  University  of  Pennsylvania ;  Surgeon  to  the  Episcopal, 
St.  Joseph's  and  Orthopaedic  Hospitals. 

1900.  Davissok,  Alex.  Heron,  :M.D. 

1894.  Deaver,  Harry  C,  ^I.D.,  Surgeon  to  the  Episcopal,  St. 
Mary's  and  Samaritan  Hospitals  and  to  St.  Christopher's 
Hospital  for  Children. 

1887.  Deaa'er,  John  B.,  M.D.,  Surgeon-in-Chief  to  the  German 
Hospital;  Consulting  Surgeon  to  the  Germantown  Hos- 
pital. 

1892.  Deaver,  Richard  Wilmot,  M.D. 

188').  Dercum,  Francis  X.,  M.D.,  Clinical  Professor  of  Neurology 
in  the  Jefferson  Medical  College  ;  Neurologist  to  the  Philadel- 
phia Hospital ;  Consulting  Neurologist  to  St.  Agnes's  and  the 
Jewish  Hospitals,  and  to  the  State  Asylum  for  the  Chronic 
Insane  of  Pennsylvania. 

1891.  Dixon,  Samuel  G.,  ;\I.D.,  President  and  Executive  Curator 
of  the  .\cademy  of  Natural  Sciences  of  Philadelphia;  Mem- 
ber of  the  Council  of  the  American  Philosophical  Society  ; 
Member  of  the  Board  of  Trustees  of  the  Wistar  Institute  of 
Anatomy;  Member  of  the  Board  of  Managers  of  the  Phila- 
delphia Zoiilogical  Society. 

1891.  Dixon,  William  C,  M.D.,  Physician  to  the  Industrial  Home 
for  Blind  Women ;  Physician  to  the  Shelter  for  Colored 
Or|)hans  ;  Member  of  Consulting  Staff  of  the  Philadelphia 
Home  for  Incurables ;  Examiner  of  Insane  Patients  to  the 
Philadelphia  Hos|)ital. 
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1896.  DoNNFLi.AN,  P.  S.,  M.D.,  L.R.C.S.  and  P.,  Ireland;  Laryn- 

gologist  to  St.  Agne.s's  Hospital ;  Medical  Examiner  of  the 
Mutual  Life  Insurance  Company  of  New  York. 

1897.  Borland,  W.  A.  Newman,  M.D.,  Associate  in  Gynecology 

in    the   Philadelphia    Polyclinic  and  College  for  Graduates 

in  Medicine  ;    Assistant   Demonstrator  of  Obstetrics  in  the 

University  of  Pennsylvania. 
1893.   Downs,  Norton,  M.D. 
1864.  Downs,  R.  N.,  M.D. 
1884.  Drysdale,  T.  M.,  JI.D. 

1864.  Duer,  Edward  L  ,  A.M.,  M.D.,  Gynecologist  to  the  Presby- 
terian Hospital ;    Consulting   Obstetrician  to  the  ^Maternity 

Hospital  and  to  the  Preston  Retreat. 
1897.  Duer,  S.  Naudain,  M.D.,  Physician  to  the  Dispensary  of  the 

Presbyterian  Hospital. 
1871.  DuHRiNG,  L.  A.,  M.D.   Professor   of  Skin   Diseases   in   the 

University  of  Pennsylvania. 
1881.  Dulles,  Charles  Winslow,  M.D.,  Lecturer  on  the  History 

of  iSIedicine  in  the  University  of  Pennsylvania;  Surgeon  to 

the  Rush  Hospital. 
*1871.  DuNGLisoN,  Thomas  R.,  M.D.,  Rosny  sous  Bois  (Seine),  France. 
1860.  DuNTON,   William  R.,  M.D.,  Consulting   Physician  to  the 

Germantown  Hospital. 

1899.  Edsall,  David  L.,  M.D.,  Instructor  in  Clinical  Medicine  in 
the  University  of  Pennsylvania ;  Assistant  Physician  to  the 
University  Hospital;  Associate  of  the  Pepper  Laboratory  of 
Clinical  Medicine;  Physician  to  the  Home  for  Incurables 
and  to  St.  Christopher's  Hospital  for  Children  ;  Pathologist 
to  the  Methodist  Hospital. 
*1887.  Edwards,  William  A.,  M.D.,  Physician  to  the  Coronado 
Hospital,  Coronado,  California. 

1896.  Ely,  Thomas  C,  A.M.,  M.D. 

1901.  Erck,  Theodore  A.,  M.D.,  Assistant  Surgeon  to  the  Gynecean 
Hospital ;  Instructor  in  Gynecology  in  the  Philadelphia  Poly- 
clinic and  College  for  Graduates  in  Medicine  ;  Gynecologist 
to  the  Frederick  Douglass  Memorial  Hospital. 

1893.  Eshner,  Augustus  A.,  jNI.D.,  Professor  of  Clinical  Medicine 
in  the  Philadelphia  Polyclinic  and  College  for  Graduates  in 
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Medicine;  I'hysician  to  the  Philadelphia  Hospital;  Assist- 
ant Physician  to  the  Orthopiwlic  Hos|)ital  and  Infirmary  for 
Nervous  Diseases ;  Piiysician  to  the  Hosi)ital  for  Diseases  of 
the  Lungs,  at  Chestnut  Hill. 
*1880.  EsKRiDcJE,  J.  T.,  M.D.,  Neurologist  to  St.  Luke's  Hospital, 
and  Consulting  Alienist  and  Neurologist  to  the  Arapahoe 
County  Hospital,  Denver,  Colorado. 
1868.  EVAX.S,  Horace  Y.,  A.M.,  M.D. 

1894.  Faries,  Randoli'ii,  M.D.,  Surgeon  to  the  Ortiiopedic  Dis- 
pensary of  the  Hospital  of  the  University  of  Pennsylvania; 
Director  of  Physical  Education  in  the  Protestant  Episcopal 
Academy. 

1893.  Farr,  William  W.,  .M.D. 

1884.  Fextox,  Thomas  H.,  M.D.,  Medical  Director  and  Senior 
Ophthalmologist  to  the  Union  Mission  Hospital ;  Ophthalmol- 
ogist to  St.  Vincent's  Home,  to  the  Home  for  Aged  Couples, 
to  the  Baptist  Home  and  to  the  House  of  the  Good  Shepherd. 

1884.  Fishek,  Henry  M.,  M.D.,  Physician  to  the  Episcopal  Hos- 
pital ;  Physician  to  the  Out-patient  Department  of  the  Penn- 
sylvania Hos[)ital. 

1900.  Flexner,  Simon,  M.D.,  Professor  of  Pathology  in  the  Uni- 
versity of  Pennsylvania ;  Pathologist  to  the  Philadelphia 
Hospital ;  Member  of  the  Association  of  American  Physi- 
cians ;  Corresponding  Member  of  La  Societa  Medico-Chirur- 
gica  di  Bologna. 

1888.  Flick,  Lawrence  F.,  M.D. 

1862.  Forbes,  William   S.,  M.D.,  Professor  of  Anatomy  in   the 
Jefferson  Medical  College  ;  Clinical  Surgeon  to  the  Jefferson 
Medical  College  Hospital. 
tl885.  Fox,  Joseph  M.,  M.D.,  Leesburg,  Va. 

1897.  Frazier,  Charles  H.,  M.D.,  Professor  of  Clinical  Surgery  in 
the  University  of  Pennsylvania;  Surgeon  to  the  University, 
Philadelphia  and  Howard  Hospitals;  Surgeon  to  the  Home 
for  Crippled  Children. 
tl890.  Freeman,  Walter  J..  M.D.,  Professor  of  Laryngology  in  the 
Philadelphia  Polyclinic;  Laryngologist  to  the  Children's 
and  Orthopicdic  Hospitals ;  Consulting  Laryngologist  to  the 
Pennsylvania  Institution  for  the  Deaf  and  Dumb. 
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1900.  French,  Morris  8.,  M.D. 

1893.  Friebis,  George,  M.D.,  Ophthalmic  Surgeon  to  the  Lutheran 

Home  and  Orphanage,  Mt.  Airy. 

1899.  FuRNESS,  William  H.,  3d,  M.D. 

1889.  FussELL,  M.  Howard,  M.U.,  Chief  Physician  to  the  Medical 
Dispensary  of  the  Hospital  of  the  University  of  Pennsyl- 
vania; Instructor  in  Clinical  ilediciue  in  the  University  of 
Pennsylvania. 

1899.  Gamble,  Robert  G.,  M.D.,  One  of  the  Attending  Physicians 

to  the  Bryn  Mawr  Hospital. 
1873.  Gerhard,  George  S.,  M.D. 
1864.  Getchell,  F.  H.,  M.D. 

1892.  GiBB,  Joseph  S.,  M.D.,  Professor  of  Diseases  of  the  Throat 

and  Nose  in  the  Philadelphia  Polyclinic ;  Surgeon  to  the 
Ear,  Nose,  and  Throat  Department  of  the  Episcopal  Hos- 
pital. 

1899.  Gibbon,  Johx  H.,  il.D.,  Surgeon  to  the  Bryn  Mawr  Hospital ; 
Assistant  Surgeon  to  the  .Jefferson  Medical  College  Hospital ; 
Surgeon  to  the  Out-patient  Departments  of  the  Pennsylvania 
and  the  Children's  Hospitals. 

1897.  GiRViN,  John  H.,  M.D.,  Physician  for  Diseases  of  Women  at 
the  Presbyterian  Hospital  ;  Assistant  Demonstrator  of  Ob- 
stetrics in  the  University  of  Pennsylvania. 

1889.  GiTHENs,  William  H.  H.,  il.D.,  Visiting  Physician  to  the 
Sheltering  Arms. 

1894.  Gleason,    E.    B.,   M.D.,    Clinical   Professor   of  Otology    in 

the  Medico-Chirurgical  College ;    Surgeon-in-Charge  of  the 
Nose,  Throat,  and   Ear   Department  of  the  Northern    Dis- 
pensary- 
*1893.  GoBRECHT,  William  H.,  M.D.,  Washington,  D.  C. 

1884.  GoDEY,  Harry,  M.D. 

1893.  GOODELL,  W.  COSSTANTIXE,  M.D. 

11897.  Gould,  George  M.,  A.M.,  M.D. 

1894.  Graham,  Edwin  E.,  M.D.,  Clinical  Professor  of  Diseases  of 

Children  in  the  Jefferson  Medical  College ;  Physician  to  the 
Franklin  Reformatory  Home. 

1885.  Graham,  John,  M.D. ' 

1891.  Green,  Walter  D.,  A.M.,  M.D. 
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1883.  Griffith,  J.  P.  Crozkk,  M.D.,  Clinical  Professor  of  the  Dis- 
eases of  Children  in  the  University  of  Pennsylvania;  Physi- 
cian to  Si.  Agnes's,  theChildren's  and  the  IMethodist  Hospitals. 
*1889.  GuiTEKAs,  John,  M.D. 

*1893.  Hajiill,  Robert  H.,  M.D.,  Summit,  N.  J. 

1894.  Ha.aiill,  Samuel  McC.,JM.D.,  Professorof  Diseases  of  Children, 
in  the  Philadelphia  Polyclinic  and  College  for  Graduates  in 
Medicine ;  Instructor  in  Clinical  Medicine  in  the  University 
of  Pennsylvania ;  Physician  to  the  Medical  Dispensary  of 
the  Hosi)ital  of  the  University  of  Pennsylvania ;  Physician 
to  St.  Christopher's  Hospital  for  Children  ;  Pediatrist  to  the 
Howard  Hospital. 

1897.  Hand,  Alfred,  Jr.,  M.D.,  Dispensary  Physician  and  Pathol- 
ogist to  the  Children's  Hospital ;  Pathologist  and  Bacteriolo- 
gist to  the  Bryn  Mawr  Hospital ;  Dispensary  Physician  to  the 
Methodist  Hospital. 

1886.  Hansel,  Howard  F.,  M.D.,  Clinical  Professor  of  Ophthal- 
mology in  the  Jefferson  i\Iedical  College ;  Professor  of  Dis- 
eases of  the  Eye  in  the  Philadelphia  Polyclinic ;  Consulting 
Ophthalmologist  to  the  Chester  County  Hospital  and  to  the 
Frederick  Douglass  Memorial  Hospital. 

1889.  Hare,  Hobart  A.,  M.D.,  Professor  of  Therapeutics  in  the 
Jefferson  Medical  College  ;  Physician  to  the  Jefferson  Medical 
College  Hospital. 

1865.  Harlan,  George  C,  M.D.,  Consulting  Surgeon  to  the  Wills 
Eye  Hospital ;  Ophthalmic  Surgeon  to  the  Pennsylvania 
Hospital,  and  to  the  Pennsylvania  Institution  for  the  Blind ; 
Emeritus  Professor  of  Diseases  of  the  Eye  in  the  Philadelphia 
Polyclinic. 

1885.  Harte,  Richard  H.,  M.D.,  Surgeon  to  the  Pennsylvania  and 
Episcopal  Hospitals ;  Consulting  Surgeon  to  St.  Mary's  and 
St.  Timothy's  Hospitals. 

1888.  Hartzell,  Milton  B.,  M.D.,  Instructor  in  Dermatology  in 
the  University  of  Pennsylvania;  Dermatologist  to  the  Metho- 
dist Episcopal  Hospital. 

1872.  Hay.s,  I.  Minis,  M.D. 

1882.  Hearn,  \V.  .Jo.sepu,  M.D.,  Clinical  Professor  of  Surgery  in  the 
Jefferson  Medical  College ;  Surgeon  to  Philadelphia  Hospital. 
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1901.  Heislee,  John  C,  M.D.,  Professor  of  Anatomy  in  the  Medico- 
Cbirurgieal  College. 

1884.  Henry,  Frederick  P.,  M.D.,  Physician   to   the    Philadel- 

phia Hospital ;  Professor  of  the  Principles  and  Practice 
of  Medicine  in  the  Woman's  Medical  College  of  Pennsyl- 
vania. 

1891.  Hew  SOX,  Addisell,  A.M.,M.D.,  Demonstrator  of  Anatomy 

in  the  Jefferson  Medical  College;  Professor  of  Anatomy  in 
the  Philadelphia  Polj'clinic  and  College  for  Graduates  in 
Medicine;  Surgeon  to  St.  Timothy's  Hospital,  Roxborough ; 
Senior  Surgeon  to  the  Dispensary  of  the  Episcopal  Hospital. 

1872.  Hin-ckle,  a.  G   B.,  M.D. 

1897.  HiNCKLE,  William  M.,  M.D.,  Lecturer  on  the  Anatomy  and 
Physiology  of  the  Vocal  Organs  in  the  National  School  of 
Elocution  and  Oratory. 

1892.  HixsuALE,  Guy,  M.D.,  Consulting  Physician  to  the  Presby- 

terian Orphanage ;  Assistant  Physician  to  the  Orthopfedic 
Hospital  and  Infirmary  for  Xervous  Diseases  and  to  the 
Presbyterian  Hospital. 

1888.  HiR.SH,  A.  Bern.,  M.D.,  Physician  to  the  Home  for  Aged 
Couples. 

1888.  Hirst,  Barton  Cooke,  M.D.,  Professor  of  Obstetrics  in  the 
University  of  Pennsylvania ;  Gynecologist  to  the  Philadel- 
phia and  Howard  Hospitals. 

1894.  HocH,  William  R.,  ^I.D.,  Instructor  in  Laryngology  in  the 
University  of  Pennsylvania  ;  Laryngologist  to  the  Methodist 
Episcopal  Hospital. 

1885.  Holland,  James  W.,  M.D.,  Professor  of  Medical  Chemistry 

and  Toxicology  in  the  Jefferson  Medical  College. 
fl879.  Hopkins,  AVilliam  Barton,  M.D.,  Surgeon  to  the  Pennsyl- 
vania Hospital. 

1888.  HoRWiTZ,  Orville,  31. D.,  Professor  of  Genito-Urinary  Dis- 
eases in  the  Jefferson  Medical  College ;  Surgeon  to  the  Phila- 
delphia Hospital  and  to  the  State  Hospital  for  the  Insane ; 
Consulting  Surgeon  to  the  Hayes  Mechanics'  Home. 

1868.  Howell,  Samuel  B.,  ISI.D.,  Professor  of  Chemistry  in  the 
Medico-Chirurgical  College. 

1892.  Hughes,  William  E.,  M.D.,  Professor  of  Clinical  Medicine 
in  the  Medico-Chirurgical  College;  Visiting  Physician  to  the 
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Philadelphia  and  Medico-Chirurgical  Hospitals;  Pathologist 
to  the  Presbyterian  Hospital. 
1898.  Hutchinson,  J.\jrES  P.,  M.D.,  Surgeon  to  the  Dispensaries  of 
the  Episcopal,  Methodist,  and  Children's  Hospitals. 

1871.  Ingham,  Jamks  V.,  M.D. 

*1885.  Jackson,  Edward,  M.D.,  Denver,  Colorado,  Emeritus  Pro- 
fessor of  Diseases  of  the  Eye  in  the  Philadelphia  Polyclinic. 
1887.  Jayne,  Horace,  M.D.,  Ph.D.,  Professor  of  Zoiilogy  in  the 
University  of  Pennsylvania  ;  Director  of  the  Wistar  Institute 
of  Anatomy  and  Biology. 

1898.  Johnson,  Russell  H.,  A.B.  (Princeton),  M.D.,  Physician  to 

the  Pennsylvania  Institution  for  the  Deaf  and  Dumb. 
1900.  Jones,  Charles  James,  A.M.,  M.D. 

1899.  JopsoN,  John  H.,  ^I.D.,  Surgeon  to  the  Dispensaries  of  the 

Episcopal,  Presbyterian  and  Children's  Hospitals ;  Visiting 
Physician  to  the  Philadelphia  Home  for  Incurables. 

1885.  JuDD,  Leonardo  da  Vinci,  M.D. 

1900.  JuDSON,  Charles  F.,  A.B.,  M.D.,  Physician  to  the  Episcopal 

Hospital ;  Physician  to  the  Out-patient  Departments  of  the 
Children's,  the  German  and  St.  Christopher's  Hospitals. 

1886.  Jurist,  Louis,  M.D. 

tl867.  Keen,  William  W.,  M.D.,LL.D.,  F.E.C.S.  (Hon.),  Professor 
of  the  Principles  of  Surgery  and  of  Clinical  Surgery  in  the 
Jefferson  Medical  College;  Surgeon  to  the  Jefferson  jMedical 
College  Hospital ;  Membre  Correspondant  Etranger  de  la 
Societe  de  Chirurgie  de  Paris;  Membre  Honoraire  de  la 
Societe  Beige  de  Chirurgie. 
1897.  Kelly,  Aloysius  O.  J.,M.D.,  Instructor  in  Clinical  Medicine 
in  the  University  of  Pennsylvania ;  Assistant  Physician  to 
the  University  Hospital ;  Clinical  Professor  of  Pathology  in 
the  Woman's  Medical  College  of  Pennsylvania;  Visiting 
Physician  to  St.  Mary's  and  St.  Agues's  Hospitals ;  Patholo- 
gist to  the  German  Hospital. 

*1887.  Kelly,  Howard  A.,  M.D.,  Professor  of  Gynecology  in  Johns 
Hopkins  University  and  Gynecologist  to  the  Johns  Hopkins 
Hospital,  Baltimore,  Md. 
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1898.  Kempton,  Augustus  F.,  M.D. 

1895.  KsTEASS,  Samuel  S.,  M.D.,  Associate  in  tbe  William  Pepper 
Laboratory  of  Clinical  Medicine  in  the  University  of  Penn- 
sylvania. 

1900.  Krusen,  Wilmer,  M.D.,  Instructor  in  Gynecology  in  the 
Jefferson  Medical  College ;  Assistant  Gynecologist  and  Chief 
of  the  Gynecological  Dispensary  of  St.  Joseph's  Hospital ; 
Consulting  Gynecologist  to  the  Chilrlvni's  Hosjiital  in  Ger- 
man town. 

1897.  Kyle,  D.  Braden,  JI.D.,  Clinical  Pnifes.^or  of  Laryngology, 
Rhinology  and  Otology  in  the  Jeffei  son  Medical  College ; 
Consulting  Laryngologist,  Rhiuologist  and  Otologist  to  St. 
Agnes's  Hospital  and  to  the  Philadelphia  Hume  tor  Incur- 
ables ;  Laryngologist  to  the  New  Jersey  Training  School  for 
Feeble-minded  Children;  Bacteriologist  to  the  Orthopaedic 
Hospital  and  Infirmary  for  Nervous  Diseases. 

*1892.  Laine,  Damaso  T.,  M.D.,  Havana,  Cuba. 
1865.  La  Roche,  C.  Percy,  M.D. 
1887.  Leaman,  Henry,  M.D. 

1893.  Le  Conte,  Robert  G.,  M.D.,  Surgeon  to  the  Pennsylvania, 
the  Children's  and  the  Bryn  j\Iawr  Hospitals. 

1883.  Leffmann,  Henry,  A.M.,  M.D.,  D.D.S.,  Professor  of  Chem- 
istry and  Toxicology  in  the  Woman's  Medical  College  of  Penn- 
sylvania ;  Professor  of  Cheraistrj'  in  the  Wagner  Free  Institute 
of  Science;  Member  of  the  Society  of  Public  Analysts. 

1892.  Leidy,  Joseph,  M.D.,  Physician  to  the  Out-patient  Depart- 
ment of  the  Pennsylvania  Hospital ;  Consulting  Physician 
to  the  Pennsylvania  Training  School  for  Feeble-minded 
Children. 

1855.  Lewis,  Francis  W.,  M.D. 

1877.  Lewis,  Morris  J.,  M.D.,  Physician  to  the  Children's  Hos- 
pital, to  the  Orthopredic  Hospital  and  Infirmary  for  Nervous 
Diseases  and  to  the  Pennsylvania  Hospital. 

1886.  Lloyd,  J.  Hendeie,  M.D.,  Physician  to  the  Methodist  Epis- 
copal Hospital  and  to  the  Home  for  Crippled  Children  ;  Con- 
sulting Neurologist  to  the  State  Asylum  for  the  Chronic 
Insane  of  Pennsylvania  and  to  the  Pennsylvania  Training 
School  for  Feubie-niinded  Children. 
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1900.  Lodge,  John  \V.,  M.D.,  Consulting  Physician  to  the  Bna 

Mawr  Hospital. 
1893.   LOXGAKER,  Daxikl,  M.D. 
1877.    LOXGSTRETH,  MOKIUS,  ^f.D. 

1900.  McCarthy,  Daniel  J.,  >r.D.,  Instructor  in  Neurology  in  the 
Philadelphia  Polyclinic ;  Associate  of  the  William  Pepper 
Laboratory  of  Clinical  Jledieine. 

1875.  McClellax,  Geokge,  M.D.,  Consulting  Surgeon  to  the  How- 
ard Hospital. 

1895.  McFahi.and,  Joseph,  M.D.,  Professor  of  Pathology  and  Bac- 

teriology in  the  Medico-Cliirurgical  College ;  Pathologist  to 
the  Medico-Chirurgical  and  the  Philadelphia  Hospitals. 

1900.  McReynolds,  Robert  Phillips,  M.D.,  One  of  the  Resident 

Chiefs  and  one  of  the  Chiefs  of  the  Gynecological  Dispensary 
of  the  Presbyterian  Hospital. 
1886.  MacCoy,  Alexander  W.,  M.D.,  Surgeon  for  Diseases  of  the 
Nose  and  Throat  in  the  Out-patient  Department  of  the  Penn- 
sylvania Hospital;  Member  of  the  American  Laryngological 
Society. 

1901.  MacLeod,  George  I.,  Jr.,  M.D.,  Registrar  of  the  Bryn  Mawr 

Hospital. 

1896.  Makuex,  G.  Hudson,  M.D.,  Professor  of  Defects  of  Speech 

in  the  Philadelphia  Polyclinic  ;  Laryngologist  to  St.  ^Mary's 
Hospital  and  to  the  Frederick  Douglass  IMemorial  Hospital ; 
Visiting  Consultant  on  Defects  of  Speech  to  the  New  Jersey 
Training  School  for  Feebleminded  Children. 
*1885.  Mallet,  John  William,  M.D.,  Ph.D.  (Goett.),  LL.D. 
(Princeton),  F.R.S.,  Professor  of  Chemistry  in  the  Univer- 
sity of  Virginia. 

1898.  JIarshall,  George  Morley,  M.D.,  Laryngologist  to  the 
Philadelj)hia  Hospital;  Physician  and  Laryngologist  to  St. 
Joseph's  Hospital. 

1893.  Marshall,  John,  M.D.,  Professor  of  Chemistry  and  Toxi- 
cology in  the  University  of  Pennsylvania. 

1889.  Martin,  Edward,  M.D.,  Professor  of  Clinical  Surgery  in  the 
University  of  Pennsylvania ;  Surgeon  to  the  University, 
Howard,  St.  Agnea's,  Philadelphia  and  Bryn  Mawr  Hos- 
pitals. 
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1885.  Mays,  Thomas  J.,  M.D.,  Visiting  Physician  to  the  Rush  Hos- 

pital. 
*1868.  Mears,  J.  EwiNG,  M.D. 
1875.  Meius,  Arthur   V.,  M.D.,  Physiciata  to  the   Pennsylvania 
Hospital ;  Consulting  Physician  to  the  Pennsylvania  Insti- 
tution for  the  Instruction  of  the  Blind. 
*1884.  Mifflin,  Houston,  M.D.,  Columbia,  Pa. 
1894.  Miller,  D.  J.  Milton,  M.D.,  Physician   to  the   Episcopal 
Hospital ;  Assistant  Physician  to  the  Children's  Hospital. 

1881.  Mills,  Charles  K.,  M.D.,  Clinical  Professor  of  Nervous  Dis- 

eases in  the  University  of  Pennsylvania ;  Neurologist  to  the 
Philadelphia  Hospital. 
fl888.  Mitchell,  John  K.,  M.D.,  Assistant  Physician  to  the  Ortho- 
psedic  Hospital  and  Infirmary  for  Nervous  Diseases ;  Assist- 
ant Neurologist  to  the  Presbyterian  Hospital ;  Attending 
Physician  to  the  Pennsylvania  Training  School  for  Feeble- 
minded Children. 
1856.  Mitchell,  S.  Weir,  M.D.,  M.  Nat.  Ac.  Sci.,  LL.D.  (Harvard, 
Edinburgh  and  Princeton)  ;  j\I.D.  Honoris  Causa  (Bologna, 
Italy);  Physician  to  the  Orthopaedic  Hospital  and  Infirmary 
for  Nervous  Diseases  ;  Physician  to  the  Presbyterian  Hospital. 

1882.  Montgomery,  Edward  E.,  M.D.,  Professor  of  Gynecology  in 

the  Jetfersou  Medical  College  ;  Gynecologist  to  the  Jefferson 
and  St.  Joseph's  Hospitals. 
1863.  Morehouse,  George  Read,  M.D.,  Ph.D.  (Princeton),  Con- 
sulting Physician  to  the  Orthopredic  Hospital  and  Infirmary 
for  Nervous  Diseases. 

1886.  Morris,  Caspar,  M.D. 

1893.  Morris,  Elliston  J.,  M.D.,  Physician  to  the  Episcopal  Hos- 
pital, the  Sheltering  Arms  and  the  Midnight  Mission. 

1883.  Morris,  Henry,   M.D.,  Visiting  Physician  to  St.   Joseph's 

Hospital. 
1856.  Morris,  J.  Cheston,  M.D. 
1897.  Morton,  Samuel  W.,  M.D. 
1861.  Morton,  Thomas  G.,  M.D.,  Senior  Surgeon  and  President  of 

the  Medical  Staff  of  the  Pennsylvania  Hospital ;  Fellow  of 

the  American  Surgical  Association. 
1891.  Morton,  Thomas  S.  K.,  M.D.,  Professor  of  Surgery  in  the 

Philadelphia  Polyclinic  and  College  for  Graduates  in  Medi- 
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cine ;  Surgeon  to  the  Out-patient  Department  of  the  Penn- 
sylvania Hospital ;  Consulting  Surgeon  to  the  Woman's 
Hospital  and  the  Philadelphia  Dispensary. 

1864.  ]Moss,  William,  M.D. 

1890.  MuLLER,  AuGUSTE  F.,  M.D.,  Attending  Physician  to  the 
Gerraantown  Hospital. 

1882.  JIussER,  John  H.,  M.D.,  Professor  of  Clinical  Medicine  in  the 
University  of  Pennsylvania ;  Physician  to  the  University, 
the  Philadelphia  and  the  Presb;^  terian  Hospitals. 

1896.  .Myeks,  T.  D.,  M.D. 

1886.  Neff,  Joseph  S.,  M.D. 

1887.  Neilson,  Thomas  Rundle,  M.D.,  Surgeon  to  the  Episcopal 

Hospital  and  to  St.  Christopher's  Hospital  for  Children ; 
Professor  of  Genito- Urinary  Surgery  in  the  Philadelphia 
Polyclinic ;  Clinical  Assistant  Professor  of  Geuito-Urinary 
Diseases  in  the  University  of  Pennsylvania. 

1899.  XicHOLSON,  William  R.,  Jr.,  M.D.,  Instructor  in  Gynecology 
and  Assistant  Demonstrator  of  Obstetrics  in  the  University 
of  Pennsylvania ;  Obstetrician  to  the  Maternity  Hospital ; 
Assistant  Surgeon  to  the  Gynecean  Hospital. 

1889.  Noble,  Charles  P.,  M.D.,  Surgeon-in-Chief  to  the  Kensing- 
ton Hospital  for  Women  ;  Surgeon-in-Charge  of  the  Depart- 
ment for  Women  of  the  Northern  Dispensary  and  of  the  Union 
Mission  Hospital ;  Clinical  Professor  of  Gynecology  in  the 
Woman's  Medical  College  of  Pennsylvania;  Lecturer  on 
Gynecology  in  the  Philadelphia  Polyclinic. 

1893.  Noble,  William  H.,  M.D. 

1898.  Nolan,  Edward  J.,  M.D.,  Recording  Secretary  and  Librarian 
of  the  Academy  of  Natural  Sciences  of  Philadelphia. 

1901.  Norris,  Henry,  M.D.,  Chief  of  the  Surgical  Dispensary  of 
the  Hospital  of  the  University  of  Pennsylvania;  Clinical 
Assistant  in  the  Clinic  for  GenitoUriuary  Surgery  in  the 
Polyclinic  Hospital. 

1869.  Norris,  Herisert,  M.D. 

186.5.  Norris,  Isaac,  M  D. 

1892.  Norris,  Richard  C,  M.D.,  Lecturer  on  Clinical  and  0|)era- 
tive  Obstetrics  in  the  University  of  Pennsylvania;  Oi)stetri- 
cian  in  Charge  to  the  Preston  Retreat ;  Visiting  Obstetrician 
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to  the  Philadelphia  Hospital ;  Gynecologist  to  the  Methodist 
Hospital  and  Consulting  Obstetrician  and  Attending  Gyne- 
cologist to  the  Southeastern  Dispensary  and  Hospital. 

1884.  Oliver,  Charles  A.,  A.M.,  M.D.,  Surgeon  to  Wills  Eye 
Hospital ;  Ophthalmic  Surgeon  to  the  Philadelphia  and  the 
Presbyterian  Hospitals;  Consulting  Ophthalmic  Surgeon  to 
St.  Timothy's  Hospital. 

1884.  O'Neill,  J.  Wilks,  M.D. 
*1885.  OsLER,  William,  M.D.,  Professor  of  Medicine  in  Johns  Hop- 
kins University  and  Physician  to  the  Johns  Hopkins  Hos- 
pital, Baltimore,  Md. 

1897.  Packard,  Fra>-cis  R.,  M.D.,  Dean  of  the  Philadelphia  Poly- 

clinic and  College  for  Graduates  in  Medicine;  Surgeon  for 
Diseases  of  the  Ear  in  the  Outpatient  Department  of  the 
Pennsylvania  Hospital;  Instructor  in  Laryngology  in  the 
University  of  Pennsylvania. 

1890.  Packard,  Frederick  A.,  M.D.,  Visiting  Physician  to  the 
Pennsylvania  and  Children's  Hospitals. 

1858.  Pack.ard,  Johx  H.,  M.D.,  Late  Surgeon  to  the  Pennsylvania 
Hospital ;  Surgeon  Emeritus  to  St.  Joseph's  Hospital. 

1898.  Page,  Hesry  F.,  M.D.,  Assistant  Physician  to  the  German 

Hospital  and  Physician  to  the  Medical  Dispensary  of  the 
same ;  Instructor  in  Clinical  Medicine  in  the  Woman's 
Medical  College  of  Pennsylvania ;  Physician  to  the  Baptist 
Home. 
1882.  Parish,  William  H.,  :\I.D.,  Professor  of  Obstetrics  in  the 
Dartmouth  ^ledical  College ;  Professor  of  Anatomy  in  the 
Woman's  Medical  College  of  Pennsylvania  ;  Consulting  Ob- 
stetrician to  the  Lying-in  Charity  Hospital ;  Consulting 
Surgeon  to  the  Kensington  Hospital ;  iledical  Director  and 
Gynecologist  to  St.  Agnes's  Hospital. 

1899.  Parke,  William  E.,  M.D.,  Assistant  Surgeon  in  the  Depart- 

ment for  Diseases  of  Women  of  the  Northern  Dispensary ; 
Clinical    Assistant  and  Surgeon    to  the   Dispensary  of  the 
Kensington  Hospital  for  Women. 
1898.  Pearce,  F.  Savary,  M.D.,  Clinical  Professor  of  Nervous  and 
Mental  Diseases  in  the  Medico-Chirurgical  College  of  Phila- 
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delphia;  Neurologist  to  the  Philadelpliia  and  Howard  Hos- 
pitals ;  Secretary  of  the  Section  on  Nervous  and  Mental 
Diseases  of  the  American  Medical  Association. 
tl889.  Penrose,  Chaele.^  Bixcuiam,  M.D. 
1854.  Penrose,  R.  A.  F.,  M.D.,  LL.D.,  Professor  (Emeritus)  of 
Obstetrics  and  Diseases  of  Women  and  Children  in  the  Uni- 
versity of  Pennsylvania. 

1884.  Perkins,   Francis   M.,  ^I.D.,  Ophthalmic   Surgeon   to   St. 

Agnes's  Hospital. 

1899.  Phillips,  Joun  L.,  M.D. 

1883.  PiERSOL,  George  A.,  ]\I.D.,  Professor  of  Anatomy  in  the 
University  of  Pennsylvania. 

1872.  Porter,  William  G.,  M.D.,  Surgeon  to  the  Presbyterian 
Hospital ;  Consulting  Physician  to  the  Philadelphia  Dispen- 
sary and  to  the  Educational  Home  for  Boys. 

1896.  Posey,  Wm.  Campbell,  M.D.,  Professor  of  Ophthalmology  in 

the  Philadelphia  Polyclinic  and  College  for  Graduates  in 
^ledieine ;  Ophthalmologist  to  the  Howard  and  Epileptic 
Hospitals;  Assistant  Surgeon  to  Wills  Eye  Hospital. 

1885.  Potter,  Thomas  C,  M.D. 

1899.  Potts,  Charles  S.,  M.D.,  Instructor  in  Nervous  Diseases  in 
the  University  of  Pennsylvania ;  Neurologist  to  the  Phila- 
delphia Hospital ;  Consulting  Physician  to  the  Hospital  for 
the  Insane  of  Atlantic  County,  New  Jersey  ;  Consulting  Phy- 
sician to  the  Penitentiary,  Eastern  District  of  Pennsylvania. 
tl899.  Price,  Jo.seph,  M.D.,  Obstetric  Physician  to  the  Philadelphia 
Dispensary. 

1887.  Randall,  B.  Alexander,  M.A.,  M.D.,  Clinical  Professor  of 
Diseases  of  the  Ear  in  the  University  of  Pennsylvania  ;  Pro- 
fessor of  Diseases  of  the  Ear  in  the  Philadelphia  Polyclinic  ; 
Eye  and  Ear  Surgeon  to  the  Children's  Hospital  :  Consult- 
ing Aurist  to  the  Pennsylvania  Instituticm  for  the  Deaf  and 
Dumb. 

1887.  Reed,  Charles  H.,  M.D. 

1885.  Reichert,  Edward  T.,  M.D.,  Professor  of  Physiology  in  the 
University  of  Pennsylvania. 

1897.  Rhein,  John  H.  W.,  M.D.,  Neurologist  to  St.  Agnes's  Hospital; 

Assistant  Physician  to  the  Orthopaedic  Hospital  and  Infirm- 
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ary  for  Nervous  Diseases ;    Physician  to  the  Philadelphia 
Home   for   Incurables ;    Bacteriologist  to  the  Pennsylvania 
Training  School  for  Feeble-minded  Children. 
1891.  Rhoads,  Edward  G.,  M.D. 

1898.  RiESMAN,  David,  M.D.,  Professor  of  Clinical  Medicine  in  the 

Philadelphia  Polyclinic ;  Instructor  in  Clinical  Medicine  in 
the  University  of  Pennsylvania;  Physician  to  the  Philadel- 
phia Hospital;  Neurologist  to  the  Northern  Dispensary. 

1895.  Ring,  G.  Oraji,  51. D.,  Ophthalmic  Surgeon  to  the  Episcopal 
Hospital;  Ophthalmic  and  Aural  Surgeon  to  the  Samaritan 
Hospital. 

1891.  RiSLEY,  S.  D.,  M.D.,  Attending  Surgeon  to  the  Wills  Eye 
Hospital ;  Professor  (Emeritus)  of  Ophthalmology  in  the 
Philadelphia  Polyclinic  and  College  for  Graduates  in  Medi- 
cine ;  Member  of  the  Board  of  Managers  of  the  Pennsyl- 
vania Training  School  for  Feeble-minded  Children;  Alumnus 
Manager  of  the  University  Hospital. 
tl878.  Roberts,  Joiix  B.,  M.D.,  Professor  of  Anatomy  and  Surgery 
in  the  Philadelphia  Polyclinic;  Surgeon  to  the  Methodist 
Hospital. 

1899.  Roberts,  Walter,  M.D.,  Instructor  in  Otology  in  the  Phila- 

delphia Polyclinic;  Physician  to  the  Ear,  Nose  and  Throat 
Department  of  the  Dispensary  of  St.  Christopher's  Hospital 
for  Children  ;  Clinical  Assistant  for  Diseases  of  the  Nose  and 
Throat  in  the  Out-patient  Department  of  the  Pennsylvania 
Hospital. 
*1888.  Robins,  Robert  P.,  M.D. 

1900.  Rodman,  William  L.,  M.D.,  Professor  of  the  Principles  of 

Surgery  and  Clinical  Surgery  in  the  Medico-Chirurgical  Col- 
lege;  Professor  of  the  Principles  and  Practice  of  Surgery  in 
the  Woman's  Medical  College  of  Pennsylvania. 
1898.  Ross,  George  G.,  M.D.,  Assistant  Surgeon  to  the  German 
Hospital  and  Surgeon  to  the  Out-patient  Department  of  the 
same. 

1897.  Sailer,  Joseph,  M.D.,  Associate  in  the  Pepper  Clinical  Lab- 
oratory in  the  University  of  Pennsylvania  ;  Pathologist  to  the 
Pennsylvania  Training  School  for  Feeble-minded  Children. 

1900.  Sajous,  Charles  E.  de  M.,  M.D. 
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tl866.  ScHAFFER,  Charles,  M.D. 
1899.  ScHAMBERG,  .Jay  F.,  M.D.,  Professor  of  Diseases  of  the  Skin 
in  the  Philadelphia  Polyclinic  and  College  for  Graduates  in 
Medicine ;  Assistant  Attending  Physician  to  the  Municipal 
Hospital  of  Philadelphia. 

1887.  DE  ScHWEiNiTZ,  Georqe  E.,  M.D.,  Professor  of  Ophthalmol- 

ogy in  the  .Jefferson  Medical  College;  Ophthalmic  Surgeon 
to  the  Philadelphia  Hospital ;  Ophthalmologist  to  the  Ortho- 
paedic Hospital  and  Infirmary  for  Nervous  Diseases ;  Con- 
sulting Ophthalmologist  to  the  Philadelphia  Polyclinic  and 
College  for  Graduates  in  Medicine,  to  the  Bryu  Mawr  Hos- 
pital and  to  the  Chester  County  Hospital. 

1895.  Scott,  J.  Alison,  M.  D.,  Instructor  in  Clinical  Medicine  in 
the  University  of  Pennsylvania ;  Visiting  Physician  to  the 
Pennsylvania  Hospital ;  Physician  to  the  Church  Home  for 
Children. 

1892.  Selss,  Ralph  W.,  M.D.,  Professor  of  Otology  in  the  Phila- 
delphia Polyclinic;  Consulting  Laryngologist  to  the  Penn- 
sylvania Institution  for  the  Deaf  and  Dumb. 

1888.  Seltzer,  Charles  M.,  M.D. 
1884.  Shaffner,  Charles,  M.D. 

1897.  Sharpless,  W.  T.,  M.D.,  Physician  to  the  Chester  County 
Hospital,  West  Chester,  Pa. 

1876.  Shippen,  Edward,  A.M.  (Princeton),  M.D. ,  Medical  Director 
U.  S.  Navy  (retired). 

1891.  Shobek,  John  B.,  A.M.,  M.D.,  Associate  Gynecologist  to  the 
Gynecean  Hospital ;  Gynecologist  to  the  Howard  Hospital  ; 
Obstetrician  to  the  Philadelphia  Hospital. 

1890.  Shoemaker,  Geor«e  Erety,  A.M.,  M.D.,  Gynecologist  to 
the  Presbyterian  Hospital,  and  to  the  Pennsylvania  Epileptic 
Hospital  and  Colony  Farm. 
tl893.  Shoemaker,  Harvey,  M.D.,  Visiting  Physician  to  the  Shel- 
tering Arras  and  to  the  Southern  Home  for  Destitute  Chil- 
dren ;  Assistant  Physician  to  the  German  Hospital ;  Physi- 
cian to  the  Out-patient  Departments  of  the  German  and 
Pennsylvania  Hospitals. 
tl896.  Shoemaker,  William  T.,  M.D.,  Assistant  Ophthalmologist 
to  the  German  Hospital  and  Ophthalmic  Surgeon  to  the 
Out-patient  Dejiartnient  of  the  same;  0])hthalmic  Surgeon 
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to  the  Out-patient  Department  of  the  Presbyterian  Hos- 
pital ;  Ophthalmologist  to  the  Southern  Home  for  Destitute 
Children. 

1900.  Shumway,  Edward  Adams,  B.S.,  M.D. 

1880.  SiMES,  J.  Henry  C,  M.D.,  Emeritus  Professor  of  Genito- 
urinary and  Venereal  Diseases  in  the  Philadelphia  Polyclinic. 

1872.  SiXKLER,  Wharton,  M.D.,  Physician  to  the  Orthopajdic 
Hospital  and  Infirmary  for  Nervous  Diseases  ;  Neurologist 
to  the  State  Asylum  for  the  Chronic  Insane  of  Pennsylvania. 

1895.  Sloccm,  Harris  A.,  M.D.,  Professor  of  Gynecology  in  the 
Philadelphia  Polyclinic ;  Gynecologist  to  St.  Clement's  Hos- 
pital for  Epileptics. 

1895.  Spellissy,  Joseph  M.,  A.M.,  M.D.,  Surgeon  to  St.  Joseph's 
and  the  Methodist  Episcopal  Hospitals  ;  Assistant  Surgeon 
to  Orthopedic  Dispensary  of  University  Hospital ;  Surgeon 
to  the  Out-patient  Department  of  the  Pennsylvania  Hospital. 

1897.  Spiller,  William  G.,  M.D.,  Assistant  Clinical  Professor  of 

Nervous  Diseases  in  the  University  of  Pennsylvania  ;  Clinical 
Professor  of  Nervous  Diseases  in  the  Woman's  Medical  Col- 
lege of  Pennsylvania ;  Professor  of  Nervous  Diseases  in  the 
•  Philadelphia  Polyclinic  and  College  for  Graduates  in  [Medi- 
cine ;  Neurologist  to  the  Philadelphia  Hospital. 

1894.  Stahl,  B.  Franklin,  Ph.G.,  B.S.,  M.D.,  Instructor  in  Physi- 
cal Diagnosis,  and  Lecturer  on  Dietetics  of  the  Sick  in  the 
University  of  Pennsylvania ;  Visiting  Physician  to  St.  Agnes's 
Hospital ;  Neurological   Registrar  to  Philadelphia  Hospital. 

1875.  Starr,  Louis,  M.D. 

1898.  Steele,  J.  Duttox,  M.D.,  Instructor   in    Medicine   in   the 

University  of  Pennsylvania ;  Physician  to  the  Medical  Dis- 
pensary of  the  University  Hospital ;  Bacteriologist  to  the 
Presbyterian  Hospital. 

1892.  Steinbach,  Lewis  W,,  M.D  ,  Professor  of  Clinical  and  Oper- 
ative Surgery  in  the  Philadelphia  Polyclinic;  Visiting  Sur- 
geon to  the  Philadelphia  and  the  Jewish  Hospitals. 

1884.  Stelwagon,  Henry  W.,  :M.D.,  Ph.D.,  Clinical  Professor  of 
Dermatology  in  the  Jeflerson  ^ledical  College  and  in  the 
Woman's  Medical  College;  Physician  to  the  Department  for 
Skin  Diseases  of  the  Howard  Hospital ;  Socio  Corrispondente 
di  la  Societa  Italiano  di  Dermatologia  e  Sifilografia. 
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1895.  Stengel,  Alfred,  M.D.,  Professor  of  Clinical  Medicine  in 
the  University  of  Pennsylvania  ;  Physician  to  the  University, 
Pennsylvania,  and  Chililren's  Hospitals. 

1901.  Stevens,  Arthur  A.,  M.D.,  Professor  of  Pathology  iu  the 
Woman's  ^[edical  College  of  Pennsylvania;  Lecturer  on 
Physical  Diagnosis  in  the  University  of  Pennsylvania ; 
Physician  to  the  Episcopal  and  to  St.  Agnes's  Hospitals. 

1888.  Stewart,  David  D.,  INF.D.,  Professor  in  the  Philadelphia 
Polyclinic ;  Attending  Physician  to  the  Episcopal  Hospital ; 
Consulting  Physician  to  the  Kensington  Hospital  for  Women. 

1898.  Stiles,  George  M.,  M.D. 

1898.  Stout,  George  C,  M.D.,  Laryngologist  and  Aurist  to  St. 
Clary's  Hospital  and  to  the  Children's  Aid  Society  ;  Associate 
in  Otology  in  the  Philadelphia  Polyclinic  and  College  for 
Graduates  in  Medicine. 

1884.  Stryker,  Samuel  S.,  JI.D.,  Physician  to  the  Presbyterian 
Hospital. 

1900.  Swan,  John  JI.,  JI.D.,  Demonstrator  of  Osteology  and  Assist- 
ant Demonstrator  of  Anatomy  in  the  University  of  Pennsyl- 
vania ;  Dispensary  Phj'siciaif  to  the  Presbyterian  Hospital. 

1898.  Sweet,  William  M.,  M.D.,  Associate  in  Ophthalmology  in 
the  Philadelphia  Polyclinic;  Instructor  in  Ophthalmology, 
and  Chief  Clinical  Assistant  in  the  Out-patieut  Eye  Depart- 
ment of  the  .Jefferson  Medical  College;  Ophthalmic  Surgeon 
to  the  Phoenixville  Hospital. 

1900.  Talley,  James  Ely.A.B.,  M.D.,  Physician  to  the  Out-patient 

Department  of  the  Presbyterian  Hospital ;  Assistant  and 
Consulting  Physician  to  the  Country  Branch  of  the  Chil- 
dren's Hospital. 

1901.  Taylor,  J.  Gurney,  :\I.D. 

1886.  Taylor,  John  Madison,  M.D.,  Pediatrist  to  the  Philadelphia 

Hospital ;  Assistant  Physician  to  the  Orthopaedic  Hospital  and 
Infirmary  for  Nervous  Diseases;  Assistant  Physician  to  the 
Children's  Hospital. 

1887.  Taylor.  William  J.,  M.D.,  Surgeon  to  the  Orthopedic  Hos- 

pital and  Infirmary  for  Nervous  Diseases,  and  to  St.  Agnes's 
Hospital ;    Consulting   Surgeon    to    the    West    Philadelphia 
Hospital  for  Women. 
1886.  Taylor,  William  L.,  M.D. 
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1867.  Thojias,  Charles  Hermon,  M.D. 

1897.  Thomson,  A.  G.,  M.D.,  Ophthalmic  Surgeon  to  the  Childreu's 

Hospital ;  Assistant  Surgeon  to  Wills  Eye  Hospital ;  Assist- 
ant Ophthalmologist  to  the  Orthopanlic  Hospital  and  Infirm- 
ary for  Nervous  Diseases. 
11869.  Thomson,  William,  M.D.,  Emeritus  Professor  of  Ophthal- 
mology in  the  Jefferson  Medical  College;  Surgeon  to  Wills 
Eye  Hospital. 
1896.  Thorington,  James,  A.M.,  M.D.,  Professor  of  Diseases  of 
the  Eye  in  the  Philadelphia  Polyclinic. 

1898.  Thornton,  Edward  Q.,  M.D.,  Demonstrator  of  Therapeutics 

in  the  Jeflerson  Medical  College. 

1896.  TouLMiN,  Harry,  M.D.,  Assistant  Medical  Director  of  the 

Penn  Mutual  Life  Insurance  Company. 

1901.  Tucker,  Henry,  M.D.,  Demonstrator  of  Genito-Urinary  Dis- 
eases in  the  Jefferson  Medical  College ;  Assistant  Surgeon  to 
the  Genito-Urinary  Department  of  Jefferson  Medical  College 
Hospital. 
tl894.  Tunis,  Joseph  Price,  M.D.,  Formerly  Assistant  Demonstra- 
tor of  Anatomy  and  of  Surgery  in  the  University  of  Penn- 
sylvania ;  Surgeon  to  the  Methodist  Hospital. 

1901.  Turner,  John  B.,  M.D.,  Clinical  Assistant  at  the  Wills  Eye 
Hospital. 

1866.  Tyson,  James,  A.M.,  M.D.,  Professor  of  Medicine  in  the 
University  of  Pennsylvania  and  Physician  to  the  Hospital  of 
the  University  of  Pennsylvania ;  Physician  to  the  Philadelphia 
Hospital ;  Member  of  the  Association  of  American  Physicians. 

1897.  Tyson,  T.  IMellor,  M.D.,  Assistant  Physician  to  the  Hospital 

of  the  University  of  Pennsylvania;  Physician  to  the  Rush 
Hospital,  the  Philadelphia  Lying-in  Charity  Hospital  and 
the  Children's  Aid  Society  of  Philadelphia. 

1864.  Vandyke,  Edward,  B.,  A.M.,  M.D. 

1873.  Van    Harlingen,  Arthur,  Ph.B.  (Yale),  M.D.,  Emeritus 

Professor  of  Dermatology  in  the    Philadelphia   Polyclinic ; 

Dermatologist  to  the  Childreu's  Hospital. 
1893.  Vansant,  Eucjene  Larue,  M.D.,  Professor  of  Diseases  of  the 

Throat  and  Nose  in  the  Philadelphia  Polyclinic;    Visiting 

Physician  to  the  Throat,  Nose  and  Ear  Department  of  the 

Howard  Hospital. 
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1897.  Veasey,  Clarence  A.,  M.D.,  Adjunct  Professor  of  Diseases 
of  the  Eye  in  the  Philadelphia  Polyclinic  and  College  for 
Graduates  in  Medicine ;  Demonstrator  of  Ophthalmology  in 
the  Jefferson  Medical  College ;  Chief  Clinical  Assistant  to  the 
Ophthalraological  Department  of  the  Jefferson  Medical  Col- 
lege Hospital ;  Consulting  Ophthalmologist  to  the  Philadel- 
phia Lying-in  Charity  Hospital. 
fl883.  VixTON,  Charles  Harkod,  M.D. 

1885.  Walker,  jA>rEs  B.,  M.D.,  Ph.D.,  Consulting  Physician  to 

the  West  Philadelphia  Hospital  for  Women  and  Children. 
1893.  Warres,  Joseph  W.,  M.D.,  Associate  Professor  of  Physiology 

in  Bryn  Mawr  College. 
1895.  Watson,  Arthur  W.,  M.D.,   Professor  of  Diseases  of  the 

Throat  and  Nose  in  the  Philadelphia  Polyclinic  ;  Laryngolo- 

gist  to  the  Howard  Hospital  and  to  the  Hospital  for  Diseases 

of  the  Lungs,  Chestnut  Hill. 

1886.  Watson,  Edward  W.,  M.D. 
1875.  Webb,  William  H.,  M.D. 

1883.  Welch,  William  M.,  M.D.,  Physician  iu-Charge  of  the  Mu- 

nicipal Hospital  for  Contagious  Diseases;  Consulting  Physi- 
cian to  the  Northern  Dispensary  and  to  the  Northern  Home 
for  Friendless  Children. 

1897.  Wells,  William  H.,  M.D.,  Adjunct  Professor  of  Obstetrics 
and  Diseases  of  Infancy  in  the  Philadelphia  Polyclinic ; 
Demonstrator  of  Clinical  Obstetrics  in  the  Jeflerson  Medical 
College. 

1893.  Wf-stcott,  Thompson  S.,  JI.D.,  Instructor  in  Diseases  of 
Children  in  the  University  of  Pennsylvania  ;  Visiting  Physi- 
cian to  the  Methodist  Episcopal  Hospital ;  Assistant  Physi- 
cian to  the  Children's  Hospital. 

1884.  Wharton,  Henry  R.,  M.D.,  Clinical  Professor  of  Surgery  in 

the  Woman's  Medical  College  of  Pennsylvania ;  Surgeon  to 
the  Presbyterian  and  Children's  Hospital ;  Consulting  Sur- 
geon to  the  Bryn  Mawr  Hospital,  St.  Christopher's  Hospital 
for  Children  and  the  Pennsylvania  Institution  for  the  Deaf 
and  Dumb. 
1901.  White,CourtlandY.,M.D.,  Assistant  Director  of  the  William 
Pepper  Laboratory  of  Clinical  Medicine;  Instructor  of  Clinical 
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Medicine  in  the  University  of  Pennsylvania  ;  Assistant  Phy- 
sician to  the  University  Hospital ;  Demonstrator  of  Pathology 
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MEMOIR  OF  SIR  JAMES  PAGET. 
By  JOHN  OPIALMERS  DA  COSTA,  M.D. 

[Read  February  6,  1901.] 


Death  is  ever  busy  with  his  shuttle,  aud  with  tireless  fingers 
weaves  his  sombre  thread  into  all  the  warp  and  woof  of  the  affairs 
of  men.  The  story  of  Death  is  as  old  as  mankind;  its  mystery 
is  never  fading,  and  we  still  cry,  with  Shelley,  "  How  wonderful 
is  Death — Death  and  his  brother,  Sleep  ! "  He  is  still  called  the 
King  of  Terrors ;  yet  with  the  advance  of  civilization  has  come 
the  knowledge  that  death  is  au  inevitable  consequence  and  not  a 
supernatural  puuishment.  As  Lecky  puts  it,  "  It  is  a  remedy 
rather  than  a  sentence ; "  and  when  a  man  full  of  years  and  honors 
comes  to  die  we  weep  for  his  loss,  we  grieve  that  humanity  is 
deprived  of  his  services,  but  we  rest  in  calm  confidence  that  he 
lies  down  to  "  pleasant  dreams." 

A  large  soul  has  recently  passed  away  ;  a  beacon  of  science  has 
been  extinguished.  The  dark  sceptre  of  the  Destroyer  was  raised, 
aud  a  mighty  spirit  fell  at  the  command.  The  spectral  fingers  of 
Life's  Night  drew  the  curtain,  and  James  Paget  was  gathered  to 
the  bosom  of  Infinity. 

Sir  James  Paget  was  born  in  Yarmouth  on  January  II,  1814 
— Yarmouth,  a  town  known  to  us  all,  not  (mly  because  of  its  great 
fisheries,  its  ship^'artis,  the  famous  historical  characters  and  impor- 
tant events  with  which  it  has  been  connecttd,  but  also  because  it 
is  linked  with  the  names  of  Steerforth  aud  Peggotty,  Mr.  Barkis 
and  David  Copperfield.     Paget  was  born  in  the  dawn  of  the  cen- 

1  Incidents  in  the  life  of  Paget  were  taken  from  obituary  notices  in  the  Lancet.  British 
Medical  Journal,  and  the  Practitioner. 
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ury,  and  was  destined  to  witness  praclically  all  of  the  wonderful 
cLaniies  of  tlie  nineteenth  century — all  the  marvels  of  tiie  busy 
Age  of  Steam.  The  time  of  his  birth  was  the  age  of  Rogers  and 
Moore,  Byron  and  Campbell,  Richard  Briusley  Sheridan  and  Beau 
Brummel.  England  was  ruled  l)y  George,  tlie  Prince  Regent. 
Napoleon,  at  the  head  of  three  hundred  thousand  men,  was  striving 
with  gigantic  effort  to  drive  the  Allies  out  of  France,  and  l)()th  the 
Allies  and  the  soldiers  of  the  Empire  were  armed  witii  the  flint- 
lock musket — the  old  Brown  Bess  of  song  and  story;  1816  was 
the  year  in  which  George  Stephenson  employed  locomotive  power  on 
the  Killiugworth  Railway ;  Fulton's  first  steamboat  had  moved 
up  the  Hudson  but  seven  years  before  Paget's  birth,  and  the  first 
steamboat  in  Great  Britain  was  seen  upon  the  Clyde  but  two  years 
previously  ;  twenty-four  years  were  yet  to  pass  before  a  steamboat 
would  cross  the  Atlantic.  The  great  John  Hunter  had  been  dead 
only  twenty  years  ;  Malthus  was  preaching  his  doctrine  of  over- 
population ;  the  War  of  1812  between  the  United  States  and  Eng- 
land was  not  concluded ;  James  Madison  was  President  of  the  United 
States  ;  Thomas  Jefferson  and  John  Adams  were  still  living  ;  Ben- 
jamin West,  the  artist,  was  at  the  height  of  his  fame;  Charles 
Dickens  was  two  years  old.  The  achromatic  microscope  had  not 
been  invented  ;  auscultation  and  hypodermic  medication  had  not 
been  devised;  anaesthetics  and  antiseptics  had  not  been  thought  of; 
modern  chemistry  had  scarcely  been  born  ;  physiology  was  still 
but  an  unimportant  division  of  medicine,  and  had  not  been  erected 
into  a  separate  science  by  the  genius  of  Magendie  and  Miiller. 
Ten  years  before,  Bichat  had  founded  the  science  of  histology,  and 
the  practice  of  medicine  still  consisted  largely  in  copious  blood- 
letting and  tiie  administration  of  drastic  purgatives. 

Paget  was  educated  in  Yarmouth.  He  was  a  born  lover  of 
nature,  and  even  at  an  early  age  was  a  student  and  observer.  He 
was  particularly  interested  in  botauy,  and  when  a  mere  boy  con- 
tributed to  a  Ijook  a  section  on  Entomology,  describing  insects  and 
the  plants  on  which  they  live  and  feed ;  and  he  also  wrote  The 
Natural  History  of  Yarmouth.  Paget  was  apprenticed  to  a  surgeon 
for  four  years,  and  then  entered  as  a  student  in  St.  Bartliolomew's 
Hospital.     He  became  a  member  of  the  Royal  College  of  Surgeons 
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in  1836.  He  never  had  the  good  fortune  to  become  a  house  sur- 
geon, and  tliis  he  always  greatly  regretted  ;  but  lie  worked  faith- 
fully in  the  dispensaries,  and  was  for  some  time  clerk  in  the  medical 
ward.  He  was  accompanied  by  that  common  companion  of  genius 
— poverty — and  added  to  his  small  income  by  teaching  French 
and  German,  which  he  had  studied  assiduously.  In  1843  he  was 
appointed  a  Fellow  without  examination;  and  in  1849  was  made 
Demonstrator  of  Morbid  Anatomy — a  new  branch,  in  those  days 
just  beginning  to  receive  recognition.  He  also  lectured  on  physi- 
ology, which  up  to  his  time  had  been  taught  as  a  subsidiary 
branch  of  medicine,  one  teacher  giving  the  lectures  on  both  sub- 
jects. Paget' s  lectures  drew  large  crowds,  in  spite  of  the  fact  that 
they  were  given  at  nine  o'clock  A.M.;  and  they  were  charming  in 
their  clearness,  directness,  and  simplicity.  His  appointment  as 
Lecturer  to  the  Royal  College  excited  some  resentment,  on  the 
ground  that  a  boy  had  been  sent  to  teach  them  ;  but  a  single 
lecture  served  to  justify  the  selection.  In  1844  he  became  Curator 
to  the  Museum  of  the  Royal  College  of  Surgeons,  and  catalogued 
it  with  rare  carefulness  and  ability. 

From  this  time  on  he  came  to  various  great  dignities  :  President 
of  the  Royal  College  of  Surgeons,  of  the  Pathological  Society,  of 
the  Clinical  Society,  and  of  the  Medico-Chirurgical  Society  ;  Vice- 
Ciiancellor  of  the  University  of  London  ;  Member  of  the  Institute 
of  France;  Fellow  of  the  Royal  Society  ;  Sergeant-Surgeon  to  the 
Queen.     In  1871  he  was  made  a  baronet  by  Mr.  Gladstone. 

From  his  school-days  in  Yarmouth  to  the  termination  of  his  life 
he  was  always  plain,  modest,  una.ssuming,  and  simple-hearted. 
He  hated  notoriety,  and  the  admiration  of  the  vulgar  throng  was 
a  thing  that  he  neither  looked  for  nor  desired.  He  was  never  a 
stickler  for  personally  obtaining  credit — and  a  man  can  do  a  great 
deal  of  good  in  this  world  if  he  is  not  particular  who  gets  the 
credit  for  it.  He  was  vastly  ignorant  of  many  things  which  com- 
mand the  interest  of  multitudes  of  men  ;  for  instance,  the  famous 
jockey  Archer,  who  once  came  to  take  advice,  was  greatly  amazed 
to  learn  that  Paget  had  never  even  heard  his  name.  He  rose 
above  petty  strifes  and  mean  contentions  as  the  mountain  rises 
above  tlie  lightning  and  the  storm.      He  was  not  great  in  public 
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and  small  iu  private  life,  as  is  not  unusually  the  case  with  distin- 
guished  men;  neither  was  he  noble  in  important  matters  and  mean 
in  small  ones.  Not  a  few  notable  men  have  had  ojiposite  charac- 
teristics and  have  resembled  the  thunder,  mighty  and  magnificent, 
which  yet  stoops  to  sour  the  milk  in  a  poor  man's  larder.  Temp- 
tation never  allured  him,  even  wiien  it  came  dressed  in  the  garb  of 
opportunitv.  He  pursued,  unflaggingly,  the  best  of  all  life's  quests 
— the  benefit  of  humanity — and  he  pressed  the  rich  grapes  of 
splendid  talent  into  the  goblet  of  noble  desire.  As  one  who  has 
written  of  him  says,  his  was  "  a  life  devoted  from  first  to  last  to 
the  highest  objects,"  and  its  most  conspicuous  feature  was  "  moral 
greatness."  {The  Practitioner,  February  7, 1900.)  He  was  an  inde- 
fatigable worker  and  a  painstaking,  careful,  and  brilliant  observer. 
He  believed  in  observation  at  first  hand  and  in  taking  nothing  for 
granted,  and  always  held  Hunter's  view,  as  shown  in  his  letter  to 
Jenner.  Jenner  had  theorized  about  smallpox,  and  Hunter  had 
written  him,  "  Do  not  think,  but  investigate  and  know."  Paget 
was  born  at  a  time  when  theorizing  was  extremely  fashionable, 
but  he  lived  to  see  the  spirit  of  investigation  displace  it,  and  came 
to  be  a  leader  in  the  revolution.  [The  Practitioner,  article  above 
quoted.) 

He  was  one  of  the  first  and  one  of  the  very  best  of  those  modern 
scientific  surgeons  who  have  employed  the  microscope  to  investigate 
the  problems  of  disease.  (The  Practitioner,  February  7,  1900.) 
He  was  that  rare  combination — an  anatomist,  a  physiologist,  a 
pathologist  skilled  in  the  use  of  the  microscope,  a  diagnostician, 
a  teacher,  and  an  operating  surgeon. 

He  spoke  frequently  and  always  well,  and  Gros.s  and  many  others 
have  put  on  record  their  admiration  for  his  talents  as  an  orator. 
He  could  speak  impromptu  with  a  grace  and  a  beauty  which 
charmed  his  audience.  His  lectures  were  intellectual  treats,  clari- 
fied, explained,  and  fortified  by  excellent  blackboard  sketches  made 
by  himself.  His  more  finished  addresses,  it  has  been  said,  were 
committed  to  memory  ;  but  they  were  delivered  with  such  ease 
that  they  gave  the  impression  of  unstudied  force  rather  than  of 
careful  elaboration.  (The  Practitioner,  February  7, 1900.)  Many 
of  his  lectures  and   addresses   have  been   published.      He  did  an 
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enormous  amount  of  literary  work,  and  in  our  library  can  lie  found 
over  forty  of  his  productions. 

Paget's  most  notable  book  is  Lectures  on  Pathology.  Tbis  is  a 
medical  classic,  and,  in  spite  of  numerous  changes  of  opinion,  it 
will  always  be  read,  like  Watson's  Practice  of  Physic,  Trousseau's 
Clinical  Lectures,  Stokes  on  Fever,  and  Hilton  on  Pest  and  Pain. 
Among  his  other  writings  we  may  mention  The  Catalogue  of  the 
Museum  of  the  Royal  College  of  Surgeons,  Lectures  on  Tumors,  Lec- 
tures on  Inflammation,  The  Morton  Lecture  on  Cancer,  and  particu- 
larly the  Clinical  I^ectures  and  Essays.  This  latter  book  should  be 
read  by  every  surgeon.  It  is  filled  with  striking,  instructive,  and 
origiual  observations;  and  its  absolute  truthfulness  is  one  of  its 
most  notable  elements.  This  work  contains  the  famous  essay  on 
"  The  Calamities  of  Surgery,"  and  in  it  he  fearlessly  details  some 
of  his  own  failures  and  mistakes.  Paget's  writings  are  not  filled 
with  ponderous  references  and  manifold  quotations,  but  are  original 
studies  and  observations — a  rare  merit  in  this  age,  in  which  so 
many  books,  like  so  many  plays,  are  merely  adapted  from  the 
German. 

As  an  operator  he  was  certainly  successful,  but  not  brilliant. 
He  was  accurate,  painstaking,  conscientious,  and  always  acted  with 
excellent  judgment.  After  the  completion  of  the  operation  he  gave 
personal  attention  to  the  care  of  the  case. 

Paget  died  in  London  on  December  30,  1899,  in  his  eighty-fifth 
year.  He  retained  his  faculties  to  the  last,  and  at  the  time  of  his 
death  stood  in  the  very  front  rank  of  the  profession.  The  London 
Practitioner  says  that  he  was  "  A  worthy  successor  of 'the  philo- 
sophical school,  which  includes  the  names  of  Cheselden,  Pott, 
Hunter,  Cooper,  Brodie,  and  Lawrence — a  school  that  has  done 
so  much  to  raise  surgery  from  a  base,  mechanical  art  to  a  calling 
that  demands  the  highest  qualities  of  the  man,  and  which  by  the 
prompt  assistance  that  it  affords  in  moments  of  danger,  as  well  as 
by  the  permanent  benefits  that  it  confers,  is  of  the  higiiest  importance 
and  eminence." 

Paget  was  an  Englishman,  we  are  Americans;  but  we  claim  a 
place  among  the  mourners  at  his  tomb,  for  no  fame  can  rise  and 
burn  in  England  but  that  it  reddens  these  western  skies.     The  lines 
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wbicli  divide  iis  are  traced  iu  water ;  the  bouds  wliich  unite  us  are 
stronger  than  steel;  and  such  men  as  Sir  James  Paget  do  more  to 
bring  nations  into  brotherhood  tiian  do  sworn  compacts  and  written 
treaties.  He  was  an  Englishman  by  birth,  but  he  belongs  to  the 
Commonwealtli  of  Science;  and  it  is  with  a  feeling  of  respect, 
admiration,  and  afferti(m  that  we  pay  this  tardy  tribute  to  his 
memory. 

He  was  a  great  man,  a  good   man,  a  gentleman.     Peare  to  his 
soul  I 
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From  a  life  so  crowded  with  events  and  so  fruitful  of  important 
and  wide  reaching  results  as  that  of  Dr.  Pepper,  it  is  diiScult  to  de- 
cide what  is  suitable  for  a  memoir  intended  for  preservation  in  the 
archives  of  the  "  College,"  as  well  as  to  be  read  to  its  Fellows.  For 
the  former,  fulness  of  detail  can  scarcely  be  excessive ;  for  the  latter, 
the  axe  of  condensation  must  prune  out  much  that  would  add  to  the 
interest  of  a  memoir  to  be  read  in  the  closet.  Abbreviation  may, 
however,  be  excused  when  it  is  known  that  there  will  shortly  be 
published  by  Prof.  Francis  N.  Thorpe  an  extended  biography  which 
will  deal  exhaustively  with  Dr.  Pepper's  life. 

Dr.  Pepper's  ancestors  on  his  father's  side  were  German.  His 
great-grandfather,  Henry  Pepper,  emigrated  from  Strassburg  to  this 
country  so  lately  as  1739,  and  settled  in  Schaefferstown,  in  what  is 
now  Lebanon  County,  Pennsylvania,  removing  to  Philadelphia  in 
1774.  His  father.  Dr.  William  Pepper,  was  the  leading  physi- 
cian and  consultant  in  Philadelphia  at  the  time  of  his  death  at  the 
comparatively  early  age  of  fifty-four.  He  was  four  years  Professor 
of  Theory  and  Practice  of  Medicine  in  the  University  of  Pennsyl- 
vania, resigning  in  consequence  of  ill  health.  He  was  especially 
skilled  in  diagnosis  based  on  exhaustive  and  accurate  investigation 
of  each  case.  Dr.  Pepper's  mother,  Sarah  Piatt,  represented  the 
fifth  generation  in  descent  from  Thomas  Piatt,  whose  exact  place 
and  date  of  birth  are  unknown,  though  he  was  born  somewhere 
between  1685  and  1690.  His  son,  Thomas  Piatt,  was  born  in  Bur- 
lington County,  N.  J.,  in  1715.     Dr.  Pepper's  great-grandfather, 
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Jolin  Piatt,  was  born  in  tlie  same  county  in  1749,  but  moved  to  the 
vicinity  of  Wilmington,  Delaware,  about  1795,  having  previously 
served  as  Captain  in  the  Delaware  liegiment  of  Foot  thi-oughout 
the  Revolutionary  War.  His  son  William,  Dr.  Pepper's  grand- 
father, was  also  born  in  Burlington  County,  but  was  taken  to  Dela- 
ware when  very  young.  Later  he  resided  in  Camden,  N.  J.,  and 
still  later  in  Philadelphia,  where  his  children,  including  Sarah  Piatt, 
■were  born. 

Provost  Pepper  was  born  at  1304  Walnut  Street,  Philadelphia, 
August  21,  1843.  His  youth  was  spent  in  Philadelphia  and  at  his 
father's  country-seat  in  Chestnut  Hill.  He  was  educated  altogether 
in  Philadelphia,  first  at  St.  Mark's  School  attached  to  the  Parish  of 
St.  Mark's  P.  E.  Church,  the  Head-master  of  which  was  Rev. 
Ormes  B.  Keith,  who  still  lives  in  New  York  City ;  and  later  at  the 
well-known  Classical  Academy  of  the  late  Rev.  John  W.  Paries, 
where  he  was  prepared  for  the  College  Department  of  the  University 
of  Pennsylvania.  He  entered  the  University  in  September,  1858, 
and  was  graduated  Bachelor  of  Arts,  July  3,  1862,  receiving  the 
degree  of  A.M.  in  Course  in  1865. 

His  career  in  college  was  suggestive  of  the  brilliancy  of  his  later 
life.  He  was  president  of  his  class,  was  always  an  honor  man,  being 
valedictorian,  or  second  honor  man,  at  graduation,  Charles  C.  Har- 
rison, the  present  Provost  of  the  University,  being  the  first  honor 
man  and  salutatorian.  He  was  awarded  the  Senior  English  Prize, 
and  equally  with  the  late  Prof.  John  G.  R.  McElroy  the  "  Philoso- 
phy Prize."  He  was  a  member  of  the  Phi  Beta  Kappa  Society,  the 
members  of  which,  it  is  well  known,  are  selected  from  those  of 
highest  standing  in  each  class.  He  was  also  a  prominent  member 
of  the  Zeta  Psi,  University  of  Pennsylvania  Chapter. 

The  following  are  among  the  more  prominent  members  of  his 
class  at  graduation  : 

Rev.  .Tesse  Y.  IJurk,  the  present  Secretary  of  the  Board  of  Trustees  of  the 
University  of  Pennsylvania. 

John  Cadwalader,  Collector  of  the  Port  of  Philadelphia,  1885-89,  etc. 

Rev.  George  Stuart  Chambers,  D.D.,  a  prominent  Presbyterian  Clergy- 
man of  Harrisburg,  Penna. 

Thomas  Mutter  Cleemann,  a  civil  engineer  of  prominence  in  this  country 
and  in  South  America. 
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Dr.  Persifor  Frazer  (D.  Sci.  Nat.  of  France),  Professor  of  Chemistry,  Uni- 
versity of  Pennsylvania,  1870-74;  same  at  Franklin  Institute,  1881-93;  and 
same  of  Pennsylvania  Horticultural  Society,  1889  to  date;  Geologist,  etc. 

Charles  Custis  Harrison,  the  present  Provost  of  the  University  of  Penn- 
sylvania.    (See  Alumni  RajMer,  July.  1900.) 

Rev.  John  Sparhawk  Jones,  D.D.,  one  of  the  Chaplains  to  the  University 
of  Pennsylvania.     A  prominent  Presbyterian  clergyman  in  this  city. 

Captain  Robert  Patton  Lisle,  Pay  Director  United  States  Navy. 

The  late  Prof.  John  George  Repplier  McElroy,  Professor  in  the  Univer- 
sity of  Pennsylvania,  1869-90. 

The  late  Thomas  McKean,  Trustee;  munificent  donor  to  the  University 
of  Pennsylvania. 

The  late  Dr.  George  Pepper,  Dr.  Pepper's  dearly  beloved  brother. 

Rev.  Robert  Ritche,  of  the  Protestant  Episcopal  Church. 

Skipwith  Wilmer,  a  distinguished  lawyer  of  Baltimore. 

Immediately  after  his  graduation  in  "Arts,"  he  began  the  study  of 
medicine  with  his  father,  then  residing  at  1215  Walnut  Street.  He 
entered  the  Medical  School  of  the  University  of  Pennsylvania  in  the 
fall  of  1862.  The  Professors  were  Samuel  Jackson,  Hugh  L.  Hodge, 
Joseph  Carson,  Joseph  Leidy,  Robert  E.  Rogers,  Henry  H.  Smith, 
and  his  father,  Dr.  William  Pepper.  He  received  his  diploma 
March  12,  1864,  by  which  time  Drs.  Jackson  and  Hodge  had  been 
succeeded  by  Drs.  Francis  Gurney  Smith  and  R.  A.  F.  Penrose. 
The  subject  of  his  thesis  was  :  "  Movements  of  the  Iris  and  Some  of 
Their  Relations."  Although  we  attended  lectures  together  for  one 
term,  1862-63,  I  saw  little  of  him  at  that  time,  and  we  first  met  at 
the  Pennsylvania  Hospital  in  July  of  the  latter  year,  when  I  became 
resident  physician  at  the  hospital.  Dr.  Pepper,  then  a  student  of 
medicine,  substituted  Dr.  John  Conrad,  the  hospital  apothecary, 
who  was  taking  his  annual  vacation.  We  were  room-mates.  Here 
began  an  acquaintance  later  ripening  into  a  friendship  which  con- 
tinued until  his  death.  Our  colleagues  at  the  hospital  were  Dr. 
Thomas  Hollingsworth  Andrews,  who  was  substituting  Dr.  William 
Savery,  and  Dr.  Horatio  C.  Wood,  the  medical  resident.  I  had 
myself  been  elected  to  fill  the  unexpired  term  of  Dr.  Joseph  C. 
Richardson,  resigned.  The  characteristics  I  recall  of  Dr.  Pepper 
during  this  month  or  more  of  our  residence  at  the  hospital  were  his 
cheerful,  hopeful  disposition,  his  enthusiasm  and  his  alertness.  He 
never  loitered,  and  whether  it  was  in  the  despatch  of  his  duties  as 

Coll  Phys  D 


1  JAMES    TYSON, 

apothecary,  or  off  to  the  river  in  the  afternoon  for  a  row,  he  always 
moved  quickly  and  gaily.  He  read  rapidly  and  omnivorously,  and 
among  the  books  he  read  I  i-emember  George  Johnson's  then  com- 
paratively new  work  on  Diseases  of  the  Kidney.  During  the  suc- 
ceeding winter  of  1863-84  he  was  a  regular  attendant  on  the  clinics 
at  the  hospital,  and  I  recall  him  vividly,  bounding  up  and  down 
stairs,  two  and  three  steps  at  a  time,  to  and  from  the  clinics. 

In  consequence  of  the  precarious  state  of  his  father's  health.  Dr. 
Pepper  did  not  enter  a  hospital  as  resident  physician  immediately 
after  graduating,  but  as  soon  as  practicable  after  the  elder  Pepper's 
death,  which  occurred  October  15,  1864,  he  became  resident  at  the 
Pennsylvania  Hospital,  and  served  from  April,  1865,  until  October, 
1866.  It  was  during  this  time  that  he  formed  his  friendship  with 
Dr.  Edward  Rhoads,  whose  lofty  character  and  great  ability  were  lost 
to  the  profession  after  a  brief  but  promising  career.  Dr.  Rhoads 
was  my  class-mate  in  the  medical  school  and  succeeded  me  'at  the 
Pennsylvania  Hospital.  During  this  association  Dr.  Pepper  and 
Dr.  Rhoads  studied  together  the  minute  changes  in  the  blood  in 
malarial  fever,  and  later  published  a  paper  on  "  The  Fluorescence 
of  Tissues,"  in  the  Pennsylvania  Hospital  Reports  for  1868,  and 
in  the  same  volume  another  on  "  The  Morphological  Changes  in  the 
Blood  in  Malarial  Fever,"  in  connection  with  Dr.  John  Forsyth 
Meigs.  These  papers  were  based  upon  the  study  of  12.3  cases  of  a 
severe  form  of  bilious  fever  which  occurred  in  the  service  of  Dr. 
Meigs  in  the  summer  and  autumn  of  1865,  and  involved  much 
physical  and  chemical  research  and  a  large  amount  of  microscopical 
investigation.  The  object  of  the  paper  on  "  The  Fluorescence  of 
Tissues  "  was  to  show  that  a  substance  found  in  the  normal  tissues 
by  Bence  Jones  which  possessed  a  property  of  fluorescence  like 
quinine  and  called  by  him  "  animal  quiniodine,"  disappeared  under 
the  influence  of  the  malarial  poison. 

Immediately  after  leaving  the  Pennsylvania  Hospital,  Dr.  Pepper 
began  practice  at  1215  Walnut  Street,  having  been  elected  Curator 
and  Pathologist,  March  26,  1866,  some  months  before  the  expiration 
of  his  term  as  resident.  On  January  28, 1867,  the  Managers  granted 
him  the  use  of  a  room  in  the  Picture  House  on  Spruce  Street  in  which 
to  give  a  course  of  lectures  on  pathological  anatomy.     In  1867  he 
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was  elected  Pathologist  to  the  Philadelphia  Hospitiil.  :ind  in  the  same 
year  one  of  its  visiting  physicians.  In  18(58  he  was  made  Lecturer  on 
Morbid  Anatomy  in  the  University.'  He  piepared  while  Curator  a 
descriptive  catalogue  of  the  pathological  specimens  in  the  Museum 
of  the  Pennsylvania  Hospital,  covering  138  closely  printed  octavo 
pages,  based  on  one  previously  made  by  Dr.  Thomas  G.  Morton. 
As  Pathologist  to  the  Philadelphia  Hospital  he  was  the  first  to 
arrange  the  making  of  autopsies  with  a  fixed  hour  for  each  day,  and 
gathered  materials  and  drawings  for  his  lectures  at  the  University. 
He  devoted  himself  with  his  usual  enthusiasm  to  his  wards  and  to 
teaching  In  the  Philadelphia  Hospital  until  his  extensive  practice 
and  absorbing  public  duties  forced  him  to  resign  November  24, 
1884,  having  resigned  the  position  of  Pathologist  to  the  Pennsyl- 
vania Hospital  in  1871. 

In  1871)  he  became  Lecturer  on  Clinical  Medicine  in  the  Uni- 
versity  of  Pennsylvania,    and   in    1876   professor   of   that  branch, 

1  In  consequence  of  this  appointment  be  gave  only  one  or  at  most  two  courses  on 
pathology.  The  lectures  on  morbid  anatomy  at  the  University  were  given  in  the  autumn 
course  preliminary  to  the  winter  course  by  a  corps  of  lecturers,  consisting  of  Drs.  Hayes 
Agnew,  on  Regional  Anatomy;  James  J.  Levick,  on  Physical  Diagnosis;  H.  Lenox  Hodge, 
on  Diseases  of  the  Skin,  in  addition  to  Dr.  Pepper  on  Morbid  Anatomy  and  myself  on  Micro- 
scopy. Before  the  course  began  (September  7, 1868)  Dr.  Levick  was  replaced  by  Dr.  Edward 
Khoads.  Dr.  Pepper  was  made  Lecturer  on  Clinical  Medicine  in  1870.  Dr.  Rhoads  died  in 
January.  1871,  when  Dr.  Pepper  was  assigned  to  Physical  Diagnosis  and  Clinical  Medicine, 
and  Dr.  Joseph  G.  Richardson  to  Morbid  Anatomy.  Dr.  Hodge, who  had  succeeded  Dr.  William 
Hunt  as  Demonstrator  of  Anatomy,  replaced  Dr.  Agnew,  who  had  become  Professor  of  Clin- 
ical and  Demonstrative  Surgery,  and  Dr.  Harrison  Allen  replaced  Dr.  Hodge  as  Lecturer  on 
Diseases  of  the  Skin.  These  constituted  the  lecturers  in  1871.  Dr.  Allen  gave  the  lectures 
on  skin  diseases  for  one  year  only,  and  was  succeeded  in  1872  by  Dr.  Louis  A.  Duhring.  In  1S7S 
this  Spring  Course  was  further  enlarged  by  the  addition  of  lectures  in  Practical  Chemistry  by 
the  then  Prof.  R.  E.  Rogers,  on  Diseases  of  Women  and  Children  by  Dr.  William  Goodell,  on 
the  Eye  and  Ear  by  Drs.  William  F.  Norris  and  Straw  bridge,  and  on  Surgical  Diseases  of  the 
Mouth  by  Dr.  James  E.  Garretson.  The  lectures  were  the  last  given  in  the  old  University 
buildings  in  Ninth  Street  above  Chestnut.  The  next  regular  Winter  Session  of  1873-4  was 
given  in  the  bialding  of  the  Pennsylvania  College,  250  Ninth  Street ;  that  of  1874-5  was  the 
first  delivered  in  the  New  Medical  Hall  in  West  Philadelphia.  In  the  spring  of  1874  the  lec- 
tures were  given  in  the  same  building,  beginning  March  30th,  and  extending  through  April, 
May,  June  and  September  by  the  same  men.  Dr.  Agnew  having  become  Professor  of  Surgery 
in  the  Medical  School.  On  the  completion  of  the  Hospital  in  West  Philadelphia  in  1874,  a 
Hospital  Stair  was  appointed,  which  included  these  men,  in  addition  to  the  Professors  of 
Medicine,  Surgery,  and  Obstetrics,  a  Clinical  I'rofessor  of  Nervous  Diseases,  who  was  Dr.  H. 
C.  Wood,  and  a  Professor  of  Clinical  Surgery,  Dr.  John  Neill.  Dr.  Tyson's  title  was  changed 
to  Clinical  Lecturer  on  Pathological  Anatomy  and  Histology.  In  point  of  fact,  Drs.  Stills 
and  Penrose,  who  were  ex-officio  members  of  the  staif,  never  gave  lectures  in  the  Hospital. 
Drs.  Garretson  and  Richardson  were  not  included  in  the  staft'.  April  4,  1876,  Drs.  Neill, 
Goodell,  Pepper,  and  T>-son  were  made  members  of  the  Faculty,  the  title  of  Dr.  Tyson's 
chair  being  changed  again  to  General  Pathology  and  Morbid  Anatomy. 
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holding  tliis  position  until  1884,  when  he  was  chosen  Professor  of 
Theory  and  Practice,  to  succeed  the  late  Dr.  Alfred  StiliC'.  In  the 
meantime,  in  1881,  he  had  become  Provost  of  the  University,  retain- 
ing this  office  until  1894. 

Dr.  Pepper  took  an  active  interest  in  many  of  the  medical  societies 
of  his  city,  state,  and  country.  Naturally  the  Pathological  Society 
was  his  first  field,  as  it  was  that  of  Gross,  of  Stille,  of  Da  Costa,  and 
of  Ashliurst.  He  became  a  member  in  1865,  and  at  once  its  lead- 
ing member.  He  was  chosen  Vice-President  in  1870,  and  was  its 
President  from  1873  to  1876.  He  was  made  a  Fellow  of  the  "  Col- 
lege" in  1867,  and  immediately  took  an  active  part  in  its  proceed- 
ings. His  most  important  papers  were  "  Trephining  in  Cerebral 
Disease,"  read  May  18,  1870;  "The  Internal  Use  of  Nitrate  of 
Silver,"  reail  May  7,  1877,  and  "Addison's  Disease,"  read  January 
7, 1886.  In  addition  to  these  papers,  his  remarks  on  the  communi- 
cations of  other  Fellows  were  always  full  of  valuable  information, 
gained  largely  from  his  own  experience.  Thus  succeeding  a  paper 
read  by  J.  Ewing  Mears  on  "  Encysted  Dropsy  of  the  Peritoneum," 
although  Dr.  Pepper  had  only  been  eleven  years  in  practice,  he  cited 
three  cases  of  the  comparatively  rare  condition  which  had  occurred 
in  his  own  experience.  Thus  it  was  with  every  subject  which  came 
up  when  he  happened  to  be  present.  In  consequence  of  the  exact- 
ing demands  on  his  time  by  the  numerous  and  important  interests  in 
which  he  was  concerned  in  recent  years,  he  was  compelled,  much  to 
his  own  regret,  to  neglect  the  meetings  of  the  "  College,"  but  he 
always  took  a  warm  interest,  and  I  know  from  personal  knowledge, 
looked  forward  to  the  time  when,  freed  of  some  of  his  responsibilities, 
he  might  again  contribute  to  its  proceedings  and  take  a  hand  in  its 
management.  It  was  through  his  instrumentality  chiefly  that  in 
1870,  three  years  after  his  election  to  Fellowship,  the  "College" 
for  a  time  increased  its  meetings  to  two  a  month,  with  the  idea  that 
•one  meeting  should  be  devoted  to  scientific  matters  only  and  the 
other  to  business.  At  that  day,  however,  the  number  of  Fel- 
lows was  much  smaller  and  there  was  much  less  activity  among 
them,  so  that  the  semi-monthly  meetings  could  not  be  kept  up. 
Quite  recently,  when  it  appeared  to  some  of  us  that  the  time  had 
come  for  the  formation  of  a  Section  on  Medicine  for  the  purpose  of 
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Stimulating  this  department,  Dr.  Pepper  attended  the  meeting  for 
organization  in  January,  1897,  though  he  was  at  the  time  over- 
whelmed witli  work  and  broken  in  health,  and  had  not  for  a  long 
time  attended  a  similar  meeting.  This  was  the  last  meeting  of  a 
medical  society  he  ever  attended. 

He  was  one  of  the  founders  of  the  Obstetrical  Society  in  Phila- 
delphia, in  1869,  but  was  never  active  in  its  work,  as  he  never 
practised  midwifery.  He  became  a  member  of  the  Philadelphia 
County  Medical  Society  in  1871,  of  the  American  Medical  Asso- 
ciation in  187'J,  and  of  the  Medical  Society  of  the  State  of  Penn- 
sylvania in  1875,  and  in  the  early  part  of  his  career  was  a  frequent 
contributor  to  their  Proceedings.  He  delivered  the  address  in 
"  Medicine "  before  the  State  Medical  Society  at  its  meeting  in 
Pottsville  in  1875,  which  at  once  charmed  and  astonished  the  older 
members,  for  he  was  then  but  thirty  years  of  age.  He  was  chair- 
man of  the  Committee  of  Arrangements  of  the  American  Medical 
Association  at  its  meeting  in  Philadelphia  in  1876.  He  was  one  of 
the  founders  of  the  Climatological  Society  in  1884,  and  its  President 
in  1886  ;  also  one  of  the  founders  of  the  Association  of  American 
Physicians  in  1886,  and  its  President  in  1891.  He  was  the  first 
President  of  the  Pan-American  Medical  Congress,  at  its  organiza- 
tion in  Washington  in  1893,  and  delivered  an  able  and  most  im- 
pressive address,  which  was  listened  to  with  rapt  attention  by  a 
large  audience  made  up  of  delegates  and  their  friends,  from  Mexico, 
South  America,  the  West  Indies,  Canada,  and  the  United  States. 
Its  subject  was  "  The  State  of  this  Continent  and  its  Original  In- 
habitants at  the  Time  of  its  Discovery  by  Columbus,  and  the  Ob- 
stacles which  Opposed  Him  and  the  Great  Men  who  Completed  His 
Work,"  together  with  "  The  State  of  Medical  Science  in  Europe  at 
the  Time  of  the  Discovery  and  the  Spirit  which  Controlled  its  Sub- 
sequent Course."  It  abounds  in  valuable  information,  involving 
laborious  historical  research,  gathered  and  collated  at  a  time  when 
he  was  excessively  busy.  It  excited  the  enthusiastic  admiration  of 
the  representatives  from  British  and  Spanish  America,  which  was 
reflected  in  the  reception  given  him  in  the  City  of  Mexico  at  the 
second  triennial  meeting  of  this  Congress  in  1896.  The  Pan- 
American  Contrress  itself  owes  its  existence  to   Dr.  Charles  A.  L. 
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Reed,  of  Cincinnati,  who  introduced  a  resolution  creating  it  at  the 
meeting  of  the  American  Medical  Association  at  Washington,  May 
5,  1891.  Dr.  Reed  was  made  chairman  of  the  preliminary  organi- 
zation. In  the  fall  of  1891  Dr.  Pepper  was  unanimously  elected 
President,  and  Dr.  Reed  was  chosen  Secretary- General  of  the  first 
Congress,  which  it  was  decided  to  hold  in  Washington,  D.  C.  Dr. 
Pepper  threw  himself  energetically  into  the  work  and  was  instru- 
mental in  securing  an  appropriation  from  Congress  toward  the  ex- 
penses of  the  meeting.  At  its  inception  he  had  few  sympathizers, 
but,  like  all  else  he  undertook,  he  made  the  Washington  meeting  a 
magnificent  success,  as  the  two  splendid  volumes  of  nearly  1200 
pages  each,  which  contain  the  Transactions  published  in  English 
and  Spanish,  abundantly  attest.  They  include  a  vast  amount  of 
information  bearing  on  medicine  from  all  parts  of  North  and  South 
America  which  could  in  no  other  way  have  been  accumulated.  Dr. 
Pepper  remained  Chairman  of  the  International  Executive  Com- 
mission, which  is  the  permanent  body  of  the  Congress,  until  his 
death.  As  Chairman  of  thi.s  Commission  he  attended  the  second 
Congress,  held  in  the  City  of  Mexico,  November  15-19,  189G,  de- 
livering an  address  in  the  National  Theatre  on  the  evening  of  No- 
vember 16th.  He  received  much  attention  while  in  Mexico,  and 
was  especially  honored  by  President  Diaz.  A  fitting  termination 
of  the  relation  established  with  Mexico  was  a  memorial  meeting, 
held  September  12,  1898,  in  the  City  of  Mexico,  in  the  National 
Chamber  of  Deputies.  President  Diaz  presided,  while  about  him 
were  gathered  cabinet  officers  and  other  government  officials,  the 
principal  citizens,  scientists,  and  physicians  of  the  republic.  The 
first  address  was  by  Hon.  Matias  Romero,  the  Mexican  Minister  to 
the  United  States,  who  eulogized  Dr.  Pepper  as  an  altruist  who  had 
sacrificed  himself  for  the  good  of  his  fellow-men.  Dr.  Porfirio  Parra 
spoke,  in  behalf  of  the  National  Medical  School,  of  Dr.  Pepper's 
medical  life  ;  Dr.  Arellano,  in  behalf  of  the  Board  of  Health,  of  his 
social  and  humane  qualities,  and  Dr.  Mendizabal  concluded  by  a 
glowing  eulogy,  in  which  he  summed  up  Dr.  Pepper's  life  work. 
The  occasion  was  rendered  more  impressive  by  appropriate  music. 

Among  the  first  of  Dr.  Pepper's  important  objects  was  the  found- 
ing, in  1870,  of  the  Philadelphia  Medical   Times.     He  secured  a 
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guarantee  fund,  chiefly  from  members  of  the  profession,  from  which 
was  made  up  for  three  years  any  loss  sustained  by  its  publishers.  The 
first  number  was  issued  October  1,  1870.  First  a  semi-monthly,  it 
became  later  a  weekly,  and  although  it  has  been  discontinued  for 
some  years,  the  journal  contained  the  best  literary  productions  of 
such  men  as  S.  D.  Gross,  Alfred  Stille,  D.  Hayes  Agnew,  John 
Forsyth  Meigs,  J.  M.  Da  Costa,  R.  J.  Levis,  William  Goodell, 
Addinell  Hewson,  James  H.  Hutchinson,  John  Ashhuret,  Jr.,  Har- 
rison Allen.  S.  W.  Gross,  Frank  Maury,  John  S.  Parry,  George 
Pepper,  William  Pepper,  and  others  who  have  passed  over  into  the 
unknown  country.  An  examination  of  the  early  volumes  shows  that 
its  publication  marks  an  era  in  the  medical  activity  of  Philadelphia, 
whence  we  may  date  the  extraordinary  development  of  medical  edu- 
cation which  has  characterized  the  last  thirty  years  of  the  century 
just  closed.  Dr.  Edward  Rhoads  was  to  have  been  the  editor,  but 
his  failing  health  permitted  only  the  preparation  of  the  first  numbei'. 
I  have  elsewhere  said  that  Dr.  Pepper  edited  the  journal  for  two 
years,  and  am  sure  he  edited  it  for  several  months,  but  was  sur- 
prised on  taking  down  the  first  volume  to  find  that  the  editor  was 
James  H.  Hutchinson  and  associate  editor  James  Tyson.  I  had 
forgotten  how  close  was  my  own  relation  to  the  journal. 

The  removal  of  the  Medical  News  to  New  York,  in  1896,  left 
Philadelphia  without  a  first-class  medical  weekly  journal.  Dr.  Pep- 
per felt  this  was  a  serious  deficiency  in  a  city  which  had  always 
taken  such  a  prominent  position  in  matters  medical,  and  was  restless 
under  this  feeling.  Early  in  the  fall  of  1897  he  began  to  organize 
a  company  for  the  purpose  of  establishing  a  journal  which  would  fill 
this  gap.  With  his  usual  broad  and  liberal  views,  he  sought  to  in- 
terest not  one,  but  all  the  medical  schools  of  Philadelphia,  and  not 
only  succeeded  in  this,  but  secured  also  the  interest  of  prominent 
business  men  other  than  publishers  of  medical  books,  including  those 
of  large  experience  in  the  management  of  successful  newspapers.  By 
October  1,  1897,  the  arrangements  were  completed,  a  Board  of 
Trustees  appointed,  and  George  M.  Gould  appointed  editor,  with 
an  Executive  Committee  representing  all  interests  to  co- operate  with 
him.  On  Saturday,  -January  1,  1898,  appeared  the  first  number  of 
the  Philadelphia  Medical  Journal,  which  promptly  established  itself 
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in  tlie  front  ranks  of  the  medical  journals  of  the  world,  and  by  its 
example  has  elevated  medical  journalism  in  America  to  a  ])lane  it 
would  not  have  reached  for  many  years,  if  at  all. 

The  first  of  the  enduring  works  of  Dr.  Pepper,  characterized  by 
its  magnitude  and  importance,  was  the  founding  and  completion  of 
the  Hospital  of  the  University  of  Pennsylvania.  Initiated  by  a 
committee  from  the  Society  of  the  Alumni  of  the  Medical  Depart- 
ment, March  14,  1871,  on  the  motion  of  Dr.  William  F.  Norris,  it 
involved  securing  from  the  city  at  a  nominal  cost  a  tract  of  land 
worth  at  least  $200,000,  an  appropriation  of  $100,000,  and  again 
$100,000  from  the  State,  in  addition  to  the  raising  by  subscription 
of  $350,000  for  endowment,  and  was  completed  in  its  first  stage  by 
appropriate  ceremonies  of  inauguration  held  at  the  Hospital,  June  4, 
1874. 

Subsequent  stages  included  the  addition  of  the  Gibson  Wing, 
rendered  possible  by  the  generosity  of  the  late  Henry  C.  Gibson, 
stimulated  by  the  persuasion  of  Dr.  Pepper,  whose  efforts  also  secured 
a  liberal  endowment  for  the  same;  the  Maternity  Hospital  and  Agnew 
Pavilion,  in  behalf  of  the  latter  of  which  he  again  successfully  in- 
voked the  aid  of  the  State,  while  his  own  purse  completed  the  con- 
ditions that  made  it  possible. 

The  Hospital  had  barely  reached  the  first  stage  of  its  completion 
before  another  permanent  institution  of  great  and  growing  import- 
ance received  his  attention — the  Pennsylvania  Museum  and  School 
of  Industrial  Art — and  I  well  remember  the  bright  afternoon  in 
June,  1875,  when  we  parted  at  the  railway  station  in  Pottsville,  he 
to  return  to  Philadelphia  to  take  part  in  the  first  meeting  for  the 
organization  of  the  Museum,  and  I  to  the  sessions  of  the  State  Medi- 
cal Society,  which  were  not  yet  concluded.  He  did  not,  however, 
continue  long  associated  with  it,  and  went  on  the  Board  of  Trustees 
for  only  one  year,  finding  himself  deeply  involved  in  work,  much  at 
this  time  growing  out  of  his  appointment  as  Medical  Director  of  the 
International  Exposition,  commonly  known  as  the  "  Centennial," 
which  was  to  be  opened  in  Philadelphia  the  next  year.  He  super- 
vised the  sanitary  arrangements  of  the  Fair  and  organized  a  medical 
corps  for  the  treatment  of  emergencies.  For  his  distinguished  services 
in  this  connection  he  was  decorated  by  the  King  of  Sweden  Knight 
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Commander  of  the  Order  of  St.  Oliif,  and  received  recognition  also 
from  tlie  English  Government. 

At  this  time  (1876)  the  Medical  Faculty  of  the  University  was 
enlarged  by  the  addition  of  Professorships  of  Clinical  Surgery,  Clin- 
ical Medicine,  Clinical  Diseases  of  Women  and  Children,  and  Gen- 
eral Pathology  and  Morbid  Anatomy,  to  which  Drs.  John  Neill, 
William  Pepper,  William  Goodell,  and  James  Tyson  were  respec- 
tively appointed.  Simultaneously  the  important  step  of  prolonging 
the  Medical  Course  from  two  to  three  years  was  also  under  consid- 
eration, and  in  it  Dr.  Pepper  was  naturally  most  active.  The  plan 
was  consummated  early  in  1877,  and  inaugurated  by  his  notable 
address,  delivered  October  1,  1877,  entitled  "  Higher  Medical  Edu- 
cation the  True  Interest  of  the  Public  and  the  Profession."  Closely 
followed  the  foundation  of  the  Dental  Department  of  the  University, 
in  1879,  and  the  construction  and  furnishing,  at  a  cost  of  $90,000, 
of  the  Laboratory  Building,  in  which  were  accommodated  the  Labora- 
tories of  Chemistry  and  Dentistry  and  the  Dissecting-room.  The 
Veterinary  Department  of  the  L^niversity  was  established  through 
his  efforts  in  1884,  and  in  the  same  year  the  Biological  School  and 
the  Course  Preparatory  to  Medicine  in  the  College  Department. 

The  Laboratory  of  Hygiene  was  conceived  by  him,  and  though 
rendered  possible  by  the  munificence  of  Mr.  Henry  C.  Lea,  his 
influence  with  Mr.  Lea  went  far  to  secure  it,  while  the  conditions 
of  the  latter's  gift  involved  the  raising  of  $200,000  for  endowment, 
also  collected  through  the  efforts  of  Dr.  Pepper.  It  was  completed 
in  1891.  Close  on  this  followed  the  prolongation  of  the  Course  in 
Medicine  from  three  years  to  four,  and  the  magnificent  gift  of 
$50,000  to  secure  its  consummation.  The  Wistar  Institute  of 
Anatomy,  the  gift  of  General  Isaac  Wistar,  General  Wistar  him- 
self tells  us,  was  the  result  of  conviction  through  Dr.  Pepper's 
efforts  that  it  would  serve  a  useful  purpose  in  the  teaching  of 
anatomy  and  the  development  of  anatomical  knowledge,  as  well  as 
a  storehouse  for  the  famous  museum  inaugurated  by  his  distin- 
guished ancestor.  Dr.  Caspar  Wistar.  It  was  commenced  June  10, 
1892,  and  finished  May  3,  1893.  These  acts,  more  particularly 
associated  Avith  the  medical  department,  culminated  in  1895  with 
the  erection  and  partial  endowment  of  the  William  Pepper  Labora- 
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tory  of  Clinical  Medicine  as  a  memorial  to  his  father,  Dr.  William 
Pepper,  and  his  brother,  Dr.  George  Pepper. 

The  handsome  and  commodious  Library  of  the  University  of 
Pennsylvania  was  built  under  the  inspiration  of  Dr.  Pepper  from 
plans  by  Frank  Furness,  with  a  capacity  of  i!75,000  volumes  within 
its  fire-proof  walls.  It  is  equalled  by  few  college  libraries  of  the 
world,  and  compares  well  with  many  municipal  and  national  library 
buildings.  The  corner-stone  was  laid  October  15,  1888,  and  it  was 
completed  during  the  summer  of  1890  at  a  cost  of  §200,000,  largely 
aided  by  Dr.  Pepper's  efforts.  It  was  formerly  opened  to  the  public 
Saturday,  February  7,  1891. 

Some  allusion  should  be  made  to  Dr.  Pepper  as  an  author  and  a 
teacher.  Reference  has  already  been  made  to  many  of  the  papers 
and  addresses  which  he  prepared.  Among  others  should  be  men- 
tioned papers  on  "  Phosphorus  Poisoning "  and  "  Variola,"  pub- 
lished in  1869  ;  "  Tracheotomy  in  Chronic  Laryngitis,"  "Abdominal 
Tumors,"  "Trephining  in  Cerebral  Disease,"  and  "Progressive 
Muscular  Sclerosis,"  in  1871 ;  "  Local  Treatment  of  Tuberculous 
Cavities"  and  "Operative  Treatment  of  Pleural  Effusions,"  in  1874  ; 
"Sanitary  Relations  of  Hospitals"  and  "Progressive  Pernicious 
AnaMnia,"  in  addition  to  the  address  before  the  State  Medical  So- 
ciety, already  mentioned,  in  1875;  "  Cheyne- Stokes  Breathing  in 
Tubercular  Meningitis,"  in  1876.  In  1883  he  read  one  of  his  most 
noteworthy  papers  before  the  State  Medical  Society  at  its  meeting 
in  Norristown.  It  was  entitled  "A  Contribution  to  the  Clinical 
Study  of  Typhlitis  and  Perityphlitis."  In  it  he  first  called  atten- 
tion to  the  relapsing  feature  of  appendicitis,  and  reported  several 
cases.  Although  the  importance  of  early  surgical  treatment  was  not 
appreciated  at  that  day,  and  although  prolonged  medical  treatment 
was  recommended  where  at  the  present  day  surgical  interference 
■would  be  promptly  made,  the  present  practice  was  foreshadowed  in 
the  following  paragraph  :  "  The  operation  is  so  simple,  and,  if  prop- 
erly performed,  so  free  from  danger  and  complications,  that  it  is  to 
be  hoped  that  hereafter  the  indications  for  its  performance  will  be 
more  clearly  recognized  and  more  constantly  borne  in  mind,  not  by 
surgeons  only,  but  by  the  general  practitioners  under  whose  care 
such  cases  come,  and  by  whom  the  necessity  for  the  operation  must 
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be  recognized,  even  if  tliey  prefer  to  call  in  a  consulting  surgeon  for 
its  performance."  The  following  paragraph  points  in  the  same  direc- 
tion :  "  It  is  not  too  much  to  say  that  the  unjustifiable  delay  per- 
mitted in  many  cases  of  typhlitis,  while  hoping  day  after  day  for  the 
more  definite  detection  of  suppuration,  is  the  direct  cause  of  many 
avoidable  deaths." 

In  1870  was  published  his  revision  of  John  Forsyth  Meigs'  work 
on  Diseases  of  Children,  long  familiarly  known  as  Meigs  and  Pepper 
on  Children.  In  1886  he  published,  in  connection  with  Guy  Hins- 
dale, A  Climatological  Study  of  Phthisis  in  Fennsylvania.  He  is 
■widest  known  as  an  author  from  his  editing  A  System  of  Medicine 
by  American  Authors,  better  known  as  Pepper's  System  of  Medi- 
cine, published  in  1885,  one  of  the  most  successful  publications  ever 
issued  from  the  American  medical  press.  He  wrote  the  articles  on 
"  Catarrhal  Pneumonia  "  and  "  Relapsing  Fever,"  for  the  study  of 
which  in  Philadelphia  he  had  peculiar  facilities  in  1866.  Pepper's 
Text-Book  of  Medicine  hy  American  Teachers  was  published  in 
1893-04,  and  was  immediately  successful. 

As  a  teacher,  Dr.  Pepper's  greatest  power  lay  in  the  clinical 
lecture.  He  was  rapid  in  his  examination  of  a  case,  quickly 
recognized  distinctive  features,  and  promptly  drew  conclusions ;  was 
at  times  almost  intuitive  in  his  diagnosis,  a  great  contrast  in  this 
respect  to  his  father,  who  was  a  laborious  and  exhaustive  investi- 
gator who  seldom  erred.  In  addressing  students  he  was  impressive 
and  authoritative,  and  they  as  well  as  patients  remembered  what  he 
enjoined.  His  prescriptions  were  simple,  but  his  directions  were 
explicit  and  emphatic.  As  a  practising  physician  he  was  hopeful 
and  encouraging,  according  to  the  views  of  some  too  much  so  ;  but 
his  encouraging  opinions  were  the  natural  result  of  his  hopeful  na- 
ture and  not  assumed.  He  could  not  take  a  discouraging  view  of 
anything.  They  served  to  make  the  last  hours  of  many  a  poor 
sufferer  comfortable  and  tranquil,  although  they  sometimes  sorely 
disappointed  afflicted  friends. 

On  the  22d  of  April,  1894,  I  received  the  following  short  note 
from  Dr.  Pepper : 

"Dear  T.:  The  winter's  work  has  been  so  hard  that  I  cannot  bring 
myself  to  face  another  like  it.     Everything  is  in  good  shape,  and  I  pro- 
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pose,  therefore,  to  cut  the  Gordian  knot  to-morrow,  and  want  you  to  have 
early  information  of  it.  Yours  sincerely, 

"W.  P." 

On  the  next  day  he  sent  to  tlie  Board  of  Trustees  his  resignation 
of  the  Provost's  office,  from  which  I  extract  these  paragraplis : 

"  With  deep  thankfulness  I  recognize  that  the  University  has  reached  a 
stage  of  development  and  prosperity  which  justifies  me  in  laying  down  the 
high  office  you  entrusted  to  me  more  than  thirteen  years  ago,  and  which  I 
held  so  long  as  it  was  possible  to  combine  the  administrative  labors  of 
Provost  with  the  demands  of  medical  teaching  and  practice.  This  time 
has  now  passed,  and  I  beg  therefore  to  tender  my  resignation,  to  take  effect 
after  the  coming  Commencement. 

"The  close  of  the  coming  session  will  witness  the  completion  of  the 
formative  period  of  the  University.  From  a  group  of  disconnected  schools 
there  has  been  gradually  organized  a  great  academic  body,  complete  in  its 
unity  and  instinct  with  varied  yet  harmonious  activities.  Mutual  confi- 
dence and  co-operation  have  developed  a  system  strong  enough  for  eflective 
central  control,  yet  so  flexible  as  to  admit  affiliation  with  many  separate 
organizations. 

"To  our  University  is  due  the  credit  of  establishing  university  extension 
in  America,  yet  the  important  and  successful  society  which  controls  this 
movement  has  no  organic  relations  with  the  University,  save  that  the 
Provost  is  ex-ijfficio  the  Honorary  President." 

Some  idea  of  what  was  accomplished  during  the  period  of  his 
provostship  may  be  gathered  from  the  following : 

In  1881,  when  Dr.  Pepper  became  Provost,  its  property  was  fifteen 
acres ;  at  his  resignation  there  were  owned  or  controlled  by  it,  in  a 
continuous  tract  and  solely  for  educational  purposes,  not  less  than 
fifty-two  acres.  The  value  of  the  lands,  buildings,  and  endowment 
in  1881  was  estimated  at  $1,600,000;  in  April,  1894  it  was  over 
$5,000,000.  Prior  to  the  date  of  the  late  Henry  J.  Towne's  bequest 
the  University  had  never  received  a  single  large  gift  or  legacy.  Dur- 
ing the  year  ending  September  1,  1894,  there  were  acquired  in  lands, 
buildings,  money,  and  subscriptions  not  less  tlian  .f  1,000,000.  The 
members  of  the  teaching  force  in  1881  numbered  88,  and  the  stu- 
dents in  all  departments  981  ;  at  the  date  of  his  resignation  the 
former  were  2G8  and  the  attendance  had  reached  2180,  representing 
every  State  in  the  Union  and  no  less  than  thirty-eight  foreign  coun- 
tries.    The  College  Department  had  attained  a  national   distinction. 
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The  Medical  School  had  been  advanced  to  pre-eminence  in  equip- 
ment and  prosperity,  while  plans  were  maturing  destined  to  place  it 
abreast  of  the  great  schools  of  Europe.  The  Law  School  had  effected 
a  prolongation  and  elevation  of  its  curriculum,  and  had  acquired  a 
national  reputation,  while  progress  had  been  made  toward  providing 
a  magnificent  building,  which  has  since  been  completed.  The  Dental 
and  A^eterinary  Departments  were  in  successful  operation  and  plans 
for  their  further  development  were  matured.  The  Department  of 
Philosophy  had  been  organized  in  1884,  and  had  154  students,  ex- 
tending the  privileges  of  the  University  to  women  on  equal  terms 
with  men.  The  necessity  of  dormitories  to  the  highest  development 
of  the  University  had  been  recognized,  and  their  ultimate  erection 
was  assured. 

Dr.  Pepper  had  resigned  the  provostship,  but  not  to  rest.  His 
restless  energy  knew  no  bounds,  and  is  well  expressed  by  his  own 
motto — Repos  ailleurs — rest  elsewhere.  No  sooner  had  one  under- 
taking been  accomplished  than  another  was  launched,  another,  and 
another.  Four  of  these  needed  his  developing  guidance  a  while 
longer,  and  were  fortunate  to  receive  it  as  long  as  required.  They 
were  the  Department  of  Archfcology  and  Paleontology  of  the  Uni- 
versity of  Pennsylvania,  which  he  had  created  in  1891,  and  of  which 
he  became  President  in  1894 ;  the  Museum  of  Science  and  Art ;  the 
Commercial  Museums  of  Philadelphia,  and  the  Free  Library.  It 
is  impossible  in  a  memoir  like  this  to  give  an  adequate  idea  of  the 
labor  involved  in  maturing  these  projects.  I  saw  much  of  him  and 
thought  myself  familiar  with  his  work,  but  had  no  conception  of  its 
extent  until  after  his  death. 

The  picturesque  and  imposing  Museum  of  Science  and  Art  was 
his  conception,  and  was  rendered  necessary  to  house  the  rapidly- 
growing  collections  of  the  Department  of  Archaeology  and  Paleon- 
tology. Originally  a  complete  museum  building  was  projected  to 
cost  only  §150,000,  but  at  Dr.  Pepper's  suggestion  a  plan  for  a 
more  extensive  and  more  imposing  structure  was  adopted.  The 
completed  scheme  involves  a  building  to  cost  from  §2,000,000  to 
§2,500,000,  including  an  imposing  dome,  which  forms  a  natural 
completion  to  the  present  wing.  The  cost  estimated  of  the  dome 
alone  is  §12.5,000.     The  building,  so  far  as  constructed,  was  built 
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at  a  cost  of  ^385,000,  and  Dr.  Pepper  himself  was  the  hirgest  sub- 
scriber after  the  State  of  Pennsylvania,  which  appropriated  .t?150,000. 
It  was  not  finished  until  after  his  death,  and  was  formally  opened 
with  appropriate  ceremonies  December  20,  189'J,  at  which  time  also 
the  monument  of  Dr.  Pepper  was  presented  to  the  University.  It 
was  cast  in  bronze  from  designs  by  Karl  Bitter,  and  stands  on  a 
pedestal  designed  by  Leigh  Hunt,  on  an  elevated  portion  of  the 
grounds  adjoining  the  Free  Museum,  overlooking  many  of  the 
buildings  which  his  energy  and  generosity  created.  On  the  same 
occasion  his  widow,  Frances  Sergeant  Pepper,  presented  ^50,000  as 
an  endowment  for  the  William  Pepper  Hall  of  the  Museum.  In  be- 
half of  the  precious  collections  themselves,  his  efforts  were  untiring 
and  extended.  As  President  of  the  Department  of  Archreology  and 
Paleontology,  he  established  relations  with  other  institutions — with 
Harvard  University,  the  Smithsonian  Institution  and  Bureau  of 
American  Ethnology  at  Washington,  the  Egypt  Exploration  Fund 
and  the  Egypt  Research  Society  in  England.  The  Presidency  of  the 
Pennsylvania  Branch  of  the  Archseological  Institute  of  America 
and  the  founding  of  the  American  Exploration  Society,  the  in- 
fluencing of  legislation  of  the  city  and  State  and  national  legis- 
latures, the  securing  of  land  and  the  raising  of  lavish  sums  of 
money  for  the  furthering  of  exploration  were  all  conditions  of 
success  in  the  great  movement.  All  these  he  undertook  and  accom- 
plished. 

The  idea  of  the  Commercial  ^luseums  of  Philadelphia  originated 
with  Prof.  William  P.  Wilson,  who  was  sent  by  the  City  of  Phila- 
delphia to  the  AVorld's  Fair  in  Chicago  in  1893,  commissioned  to  lay 
the  plans  of  the  institution  before  the  ambassadors,  ministers,  and 
representatives  of  the  foreign  countries  there  exhibiting.  Dr.  Pepper 
was,  however,  earl}'  conferred  with  and  promptly  threw  his  whole  soul 
into  the  work,  giving  several  hours  daily  for  many  weeks.  The 
result  was  not  only  a  museum  of  the  kind  described,  but  "  an  organi- 
zation most  complete  and  systematic  for  the  distribution  of  commer- 
cial information  and  the  methodical  study  of  universal  commerce." 
It  involved  extensive  relations  with  government  officials  and  the 
representatives  of  foreign  nations,  including  the  organization  and 
guidance  of  an   International   Congress.     To   the  success  of  these 


MEMOIR    OF     WILLIAM     PEPPEK.  Ixiii 

measures  the  fascination  of  manner  and  energy  of  purpose  which 
always  characterized  him  contributed  greatly. 

It  is  not  impossible  that,  measured  by  its  far-reaching  influence 
and  the  bi-eadth  and  depth  of  the  intellectual  development  it  fosters, 
the  Free  Library  of  Philadelphia  may  become  the  greatest  of  all  the 
monuments  to  his  zeal,  his  energy,  his  inspiring  example.  "A 
library  in  which  every  man,  woman,  or  child  of  proper  age  can  have 
as  ready  access  to  its  books  as  they  can  have  to  the  few  volumes 
stored  upon  the  shelves  in  their  own  homes,"  he  said,  "is  a  neces- 
sity." For  this  he  secured  legislation  from  city  and  State  providing 
for  its  grow^th  and  support.  For  this  he  not  only  secured  price- 
less gifts  of  books  and  money,  but  also  convinced  the  rich  that 
it  was  their  privilege  to  devote  their  wealth,  and  even  costly  resi- 
dences, to  the  service  of  this  magnificent  purpose.  For  this  on 
Sunday  afternoons  and  evenings,  as  well  as  on  weekdays  amid  his 
multifarious  engagements,  he  addressed  in  different  parts  of  the  city 
interested  gatherings  of  men  and  women.  For  this  and  like  objects 
also  he  sacrificed  his  life  on  the  altar  of  his  splendid  purposes. 

It  was  Dr.  Pepper's  habit  to  cast  about  him  for  the  public  work 
which  most  needed  stimulating,  devoting  his  attention  to  it  until  it 
was  thoi'oughly  on  its  feet  and  then  passing  on  to  another.  Had  he 
lived,  the  Philosophical  Society,  to  which  he  was  elected  in  1870, 
would  certainly  have  profited  by  his  touch,  he  having  been  chosen 
Vice-President  in  January,  1896.  The  historic  College  of  Phy- 
sicians, under  the  lead  of  Stills,  Agnew,  Weir  Mitchell,  and 
Da  Costa,  did  not  require  his  efforts,  and  he  wisely  directed  them 
elsewhere. 

Evidences  of  failing  health  presented  themselves  even  prior  to  the 
winter  of  1896-7,  when  he  had  one  or  two  attacks  of  grippe,  which 
always  affected  him  severely,  and  he  was  compelled  to  go  South  for 
a  time  to  secure  needed  rest.  In  the  summer  of  1897  he  went  to 
California  and  was  absent  for  two  months,  during  which  he  greatly 
improved  and  returned  refreshed  and  invigorated  He  plunged  ac- 
tively into  work,  the  Loan  Bill  and  legislation  in  behalf  of  the  Free 
Library  claiming  much  attention,  in  addition  to  the  work  of  the 
Museums  and  the  demands  of  his  large  consulting  and  office  prac- 
tice. Early  in  January,  1898,  he  had  an  attack  of  influenza  associated 
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with  serious  bronchitis  and  troublesome  cough.  This  prostrated  him 
greatlv,  and  altliough  he  improved  enough  to  go  to  work  for  a  little 
while,  he  soon  broke  down  again,  and  after  he  had  improved  suffi- 
ciently to  do  so,  went  South  for  several  weeks.  He  returned  bene- 
fited, but  with  health  still  shattered.  During  the  month  of  June,  1898, 
he  was  far  from  well,  but  kept  more  or  less  at  work  in  spite  of  several 
ancinoid  attacks.  His  family  were  at  Bay  Head,  N.  J.,  but  he  could 
not  remain  there.  His  precordial  oppression  seemed  worse  there. 
There  was  sometimes  cedema.  Once  he  went  to  New  York  City, 
hoping  that  at  the  top  of  one  of  the  many-storied  buildings  he  would 
be  more  comfortable.  I  saw  him  last  in  July,  1898.  I  was  com- 
ing out  of  my  house  when  he  drove  up  and  sprang  lightly  from  his 
carriage,  just  as  he  did  when  in  perfect  health.  We  walked  together 
up  Spruce  Street,  chatting  and  joking,  until  we  arrived  at  the  corner 
of  Eighteenth,  when  he  left  me,  gaily  running  across  the  street  to 
his  house.  He  could  never  go  slowly.  This  was  our  last  meeting. 
On  the  7th  of  July  he  left  for  California,  and  was  very  ill  on  the 
day  of  his  leaving.  He  had  an  obstinate  spell  of  vomiting  in  his 
office  and  reached  the  train  with  difficulty.  In  Chicago  he  was 
desperately  ill.  Dr.  Alonzo  Taylor,  who  was  with  him,  told  me  he 
thought  he  would  die  at  his  hotel.  By  the  free  hypodermic  use  of 
strychnine  and  digitalis,  however,  he  was  tided  over  this  danger 
and  crossed  the  mountains  safely  to  the  home  of  his  friend,  Mrs. 
Phebe  A.  Hearst,  where  he  died  suddenly  in  an  attack  of  angina 
July  28th.  He  had  been  reading  Stevenson's  Treasure  Island,  and 
died  with  a  copy  of  the  book  in  his  hand.  He  would  have  been 
fifty-tive  years  old  on  August  21st. 

An  autopsy  was  made,  for  the  record  of  which  I  am  indebted  to 
Dr.  Alfred  Stengel.  "  The  valves  of  the  heart  were  healthy,  but 
the  coronary  arteries  were  in  an  advanced  state  of  sclerosis  with  con- 
sequent disease  of  the  myocardium.  The  right  coronary  was  almost 
completely  occluded  at  one  point  by  an  area  of  especially  intense 
disease  and  by  a  partially  organized  thrombosis  within.  There  was 
some  atheroma  of  the  aorta  and  of  the  general  arterial  system 
throughout  the  body.  The  liver  was  highly  sclerotic  and  the  kid- 
neys showed  the  effects  of  the  cardiac  failure,  being  swollen  and 
highly  degenerated.     The  apex  of  the  left  lung  was  greatly  puck- 
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ered  and  retracted,  and  embedded  in  the  fibrous  tissue  which  caused 
the  contraction  were  found  several  small  cheesy  foci.  These  were 
undoubtedly  remains  of  the  tuberculous  infection  from  which  he  had 
suffered  many  years  before,  and  which  was  thus  evidently  wholly 
cured.  The  arteries  of  the  circle  of  Willis  were  sclerosed  and  calci- 
fied in  a  most  remarkable  manner.  Several  of  the  branches  were 
almost  completely  occluded  and  none  of  them  was  seemingly  of 
more  than  half  its  previous  or  normal  calibre.  There  was  no  gross 
change  in  appearance  in  the  cerebral  substance.  The  brain  Avas 
considerably  above  the  average  in  size." 

More  useful  than  to  relate  the  events  of  a  life,  however  important 
these,  is  it  to  picture  the  qualities  which  lie  at  the  foundation  of  its 
success  and  constitute  the  spring  of  its  actions.  What  was  it  in  Dr. 
Pepper  that  made  him  what  he  was,  that  secured  his  success  in  organi- 
zation, in  financing,  and  in  originating  and  completing  great  and 
useful  undertakings  ?  First  of  all,  his  undying  hopefulness  and  his 
unwearying  energy,  which,  as  I  have  said,  knew  no  bounds,  scarcely 
knew  fatigue,  and  were  never  discouraged  by  defeat.  Defeat  he  met, 
but  never  discouragement,  while  the  bitterness  of  heart  which  so 
often  follows  it  found  no  place  in  him. 

Of  undoubted  influence  also  was  his  refined  and  inspiring  manner, 
which  attracted  all  who  fell  within  his  influence.  About  five  feet 
ten  inches  in  stature,  of  late  years  he  had  a  slight  stoop,  which  was 
not  ungraceful ;  his  prominent  nose  did  not  detract  from  his  hand- 
some face  and  winning  smile.  His  habit  was,  especially  at  the  first 
meeting,  to  look  at  one  with  raised  eyes,  continuing  his  gaze  intently 
for  a  short  time.  His  ability  to  enlist  the  interest  of  others  lay 
largely  in  these  qualities,  which  were  increased  by  an  earnest  per- 
suasive speech  and  a  gentle  voice.  He  has  been  well  characterized 
as  "  delicately  aggressive." 

His  power  of  rapid  thought  and  prompt  conclusion  greatly  facili- 
tated his  conduct  of  affairs  and  enabled  him  to  consider  two  or  three 
matters  at  one  time,  though  he  sometimes  gave  ofi"ence  in  this  way  to 
individuals  who  considered  they  should  have  his  undivided  attention. 
Some  of  his  most  important  plans  were  evolved  under  such  circum- 
stances. 

Coll  Fhys  .  E 
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Another  factor  which  contributed  to  his  success  was  his  own  per- 
sonal liberality  in  fostering  the  projects  he  started.  He  himself  had 
simple  tastes,  and,  although  he  provided  himself  with  all  that  was 
necessary  to  enable  him  to  take  care  of  his  health  while  travelling, 
he  was  simple  and  unostentatious  in  his  habits.  But  he  gave  liber- 
ally of  his  means  to  public  undertakings,  and  by  his  example  stimu- 
lated others  to  a  like  liberality.  He  sought  profitable  investments 
and  worked  hard  in  his  profession  to  make  money,  but  it  was  not 
for  himself  that  he  did  it.  It  was  in  order  that  he  might  lay  it  out 
for  the  advantage  of  others.  He  is  said  to  have  given  nearly  half 
a  million  dollars  of  his  own  earning  to  the  various  institutions  in 
which  he  was  interested,  and  to  have  raised  ten  millions  more.  He 
secured  from  the  City  of  Philadelphia,  at  one  time  or  another,  a 
hundred  acres  of  land  in  what  will  probably  ultimately  be  the  heart 
of  the  city. 

It  was  impossible  for  a  man  of  Dr.  Pepper's  far-reaching  activity 
and  success  to  be  without  enemies  and  detractors.  Causeless  hos- 
tility and  detraction  arise  variously  in  accordance  with  individual 
traits,  the  sum  of  which  constitute  the  opposite  of  magnanimity. 
Such  persons  may  be  haunted  by  imagined  wrongs  or  aggrieved  by 
disappointed  expectations  and  baffled  efforts.  Some  are  more  or 
less  the  critics  of  all  who  succeed,  others  of  those  whose  methods  do 
not  concur  with  their  own.  The  deportment  of  Dr.  Pepper  to  his 
enemies  was  one  of  the  most  distinctive  features  of  his  character. 
An  eminent  writer  said  of  him :  "  No  characteristic  of  this  extra- 
ordinary man  is  more  prominent  than  his  genius  for  treating  ene- 
mies like  friends.  Seldom  has  a  man  been  born  into  the  world  so 
free  from  the  capacity  for  jealousy,  envy,  hatred  or  malice."'  This 
is  strictly  true.  I  never  knew  him  to  speak  an  unkind  word  of  one 
of  his  enemies.  He  acted  as  though  unconscious  of  their  efforts,  while 
fully  aware  of  them.  The  importance  of  such  qualities  to  one  who 
is  constantly  originating  great  undertakings  which  require  the  in- 
fluencing of  legislation  and  the  reconciliation  of  opposite  factions  is 
evident.  It  is  so  natural  to  feel  aggrieved  and  resentful,  for  a  time 
at  least,  under  disappointment  and  unfair  dealing,  that  extenuation 

>  Francis  Newton  Thorpe,  in  "A  Remarkable  American,"  Century  Magazine  for  Feb- 
ruary, 1901. 
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may  be  allowed.     Extenuation  was  not,  however,  necessary  in  his 
case ;  he  was  so  entirely  free  from  resentment. 

It  is  diflScult  at  so  early  a  date  after  death  to  place  a  correct  esti- 
mate upon  the  importance  and  usefulness  of  any  life,  and  it  is 
perhaps  better  always  to  defer  the  effort  at  such  an  estimate  until 
time  has  eliminated  all  personal  relations  by  the  death  of  friends 
and  critics  alike.  If  we  look  around  us,  however,  at  the  institutions 
which  originated  through  his  efforts,  or  developed  through  his  touch 
from  their  original  beginnings,  the  most  conservative  judgment  must 
admit  that  his  name  should  be  linked  with  that  of  Benjamin  Frank- 
lin, Benjamin  Rush,  Robert  Morris,  and  Stephen  Girard  as  eminent 
benefactors  of  his  native  city. 
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By  GEOEGE  McCLELLAN,  M  D. 

[Read  October  2,  1901.] 


Dr.  Philip  Syng  Physick  was  one  of  the  men  whose  justly 
earned  fame  added  lustre  to  the  city  of  Philadelphia  and  laurels  to 
the  Medical  Department  of  the  University  of  Pennsylvania  over 
one  hundred  years  ago.  I  take  this  opportunity  of  referring  to 
some  of  the  traits  which  obtained  for  Dr.  Physick  the  rare  appre- 
ciation and  recognition  during  his  life,  which  was  epitomized  in  the 
title  of  "Father  of  American  Surgery,"  conceded  to  him  by  his 
friends  and  enemies  alike.  Dr.  Physick  was  born  in  Philadelphia, 
at  Third  and  Arch  Streets,  in  1768.  He  enjoyed  a  liberal  educa- 
tion in  his  youth,  and  matriculated  in  the  study  of  medicine  at  the 
University  of  Pennsylvania,  in  1786,  under  the  preceptorship  of 
Dr.  Adam  Kuhn. 

It  was  required  of  him  that  he  should  diligently  read  the  entire 
works  of  those  masters  in  the  profession  whom  his  preceptor  con- 
sidered infallible,  and  Dr.  Physick  appears  to  have  committed  the 
greater  part  of  these  works  to  memory.  The  eifect  which  this 
eflfort  produced  upon  his  mind  was  a  singular  one,  because,  after  he 
entered  upon  the  practice  of  his  profession,  he  was  forced  to  unlearn 
and  to  endeavor  to  forget  many  of  the  teachings  which  these  books 
contained,  as  experience  showed  him  they  were  futile  and  impracti- 
cable. To  this  circumstance  of  his  early  life  may  be  attributed 
Dr.  Physick's  unwillingness  to  leave  behind  him  any  writings  of 
his  own.  During  his  pupilage  at  the  University  he  gave  marked 
evidence  of  ability,  which  was  characterized  by  a  desire  for  thor- 
oughness and  accuracy  of  knowledge  which  attracted  the  atten- 
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tion  of  those  with  whom  he  was  brought  in  contact.  He  did  not 
wait  to  obtain  the  doctorate  from  the  University,  but  opportunity 
presenting  itself  to  go  to  England  (in  1788),  he  enrolled  himself 
among  the  students  of  the  Royal  College  of  Physicians  and  Sur- 
geons in  London,  where  he  graduated  with  the  highest  honors  in 
1791.  He  visited  Edinburgh  the  following  year,  and  passed  the 
examination  in  the  University  there,  receiving  the  degree  of  Doctor 
of  Medicine.  It  is  interesting  to  note  that  while  in  London  he  be- 
came associated  with  the  famous  John  Hunter,  who  took  so  warm  a 
personal  interest  in  him  that  he  confided  many  of  his  investiga- 
tions to  Dr.  Physick.  At  the  present  day,  in  the  cabinets  of  the 
Hunterian  Museum,  some  of  the  most  valuable  preparations  are 
the  handiwork  of  Dr.  Physick,  made  under  the  direction  of  John 
Hunter.  Also,  while  Dr.  Physick  was  in  London  he  enjoyed  the 
companionship  of  Dr.  Jenner  at  the  time  that  he  was  engaged  in  the 
study  of  smallpox  and  of  his  discovery  of  vaccination. 

There  is  a  story  told  about  Dr.  Physick  soon  after  he  became  an 
interne  at  one  of  the  London  hospitals  (St.  George's)  which  illus- 
trates those  elements  of  his  character  which  made  it  conspicuous 
throughout  his  life.  A  patient  who  had  been  admitted  with  a  dis- 
located shoulder  was  left  to  be  attended  by  the  younger  surgeons. 
The  Englishmen,  after  loudly  proclaiming  the  advocacy  of  the  dif- 
ferent methods  then  in  vogue  for  reduction  of  the  dislocation,  finally 
turned  to  the  silent  young  American  doctor  who  was  standing  by, 
and  said  he  might  have  the  first  chance,  expecting  little  from  their 
rival  from  the  other  side  of  the  water.  Physick  said  nothing,  but 
reduced  the  shoulder  with  amazing  judgment  and  precision  of  ac- 
tion, bowed,  and  left  the  amphitheatre. 

For  three  years  after  he  returned  to  Philadelphia  (1793-1796), 
Dr.  Physick,  according  to  his  own  testimony  furnished  by  a  friend, 
did  not  earn  enough  from  his  professional  work  "  to  pay  for  the  soles 
of  his  shoes.'  He  was  not  idle,  however,  for  then,  as  always,  there 
were  plenty  of  the  poor  and  needy  who  gladly  sought  his  services. 
Doubtless  he  was  rewarded  by  the  acquisition  of  knowledge  thus 
obtained,  which  gained  for  him  much  of  his  future  reputation.  Cer- 
tainly he  thereby  gained  the  affections  of  the  humbler  classes,  which 
vied  with  those  of  the  richer  in  that  singular  demonstration  at  the  time 
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of  his  funeral,  recorded  by  contemporaneous  writers,  as  liaviiij^  been 
one  of  the  most  affecting  scenes  ever  witnessed  in  Phihidelphia. 
In  1793  the  first  epidemic  of  yellow  fever  broke  out  in  Phila- 
delpliia,  and  Dr.  Physick  had  ample  opportunity  among  the  poor, 
who  suffered  most  from  the  ravages  of  the  disease,  to  investigate  its 
cause  and  treatment.  This  brought  him  to  the  notice  of  Dr.  Rush, 
who  was  then  at  the  zenith  of  his  fame.  At  the  time  it  chanced 
that  Dr.  Rush  had  had  a  misunderstanding  with  Dr.  Wistar,  who 
was  then  the  most  prominent  surgeon.  Dr.  Rush,  who  was  not  in 
the  habit  of  undertaking  any  operation,  was  obliged,  in  the  cir- 
cumstances, to  seek  for  some  one  who  would  perform  for  him  the 
work  which  Dr.  Wistar  had  been  doing,  and  he  called  on  Dr. 
Physick,  to  their  mutual  advantage  and  benefit.  Dr.  Physick 
rapidly  acquired  not  only  a  lucrative  practice,  but  an  enviable  posi- 
tion among  his  confreres.  A  dispute  arose  in  the  profession  as  to 
whether  yellow  fever  was  or  was  not  contagious.  Dr.  Physick 
ventured  to  make  dissections  of  the  bodies  of  patients  who  died 
from  yellow  fever,  and  deduced  from  them  and  other  careful  observa- 
tions his  belief  that  it  was  not  contagious.  Dr.  Rush  at  first  dif- 
fered from  him,  but  subsequently  concurred  in  his  views.  The 
dissections  which  Dr.  Physick  made  upon  the  bodies  of  those  who 
died  from  yellow  fever  led  him  to  recognize  the  importance  of 
knowledge  to  be  obtained  only  in  this  way,  and  he  advocated  post- 
mortem examinations  in  all  cases  where  the  cause  of  death  was  not 
clearly  understood.  So  earnest  was  he  in  his  conviction  of  the  im- 
portance of  this  means  of  acquiring  definite  knowledge,  that  he  not 
only  became  the  originator  thereby  of  the  study  of  pathological 
anatomy  in  this  country,  but,  through  the  general  recognition  which 
the  profession  gave  it,  far-reaching  results  speedily  followed. 

That  remarkable  man  Napoleon  Bonaparte,  the  truthful  history 
of  whose  character  is  only  gradually  becoming  known,  and  whose 
"last  phases"  have  been  recently  given  to  us  by  Lord  Roseberry, 
had  his  attention  drawn  to  the  value  of  pathology  through  the  reports 
of  Dr.  Physick's  work  on  yellow  fever,  and  immediately  ordered  that 
tlie  physicians  in  his  army  should  make  post-mortems  of  all  soldiers 
dying  of  contagious  or  epidemic  diseases. 

Dr.  Physick's  many  and  valuable  original  procedures  in  surgery. 
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as  well  as  the  remarkable  capacity  for  teaching,  demonstrated  at  the 
Pennsylvania  Hospital,  gained  for  him  the  Chair  of  Surgery  in  the 
University  in  1805.  He  held  this  chair  until  1819,  when  he  was 
transferred  to  that  of  anatomy,  which  had  been  occupied  by  Dr. 
Dorsey,  Dr.  Physick's  nephew. 

At  this  time  my  grandfather  was  a  student  at  the  University, 
and  possibly  imbibed  from  the  lectures  of  Dr.  Physick  some  of  the 
earnestness  of  purpose  which  led  him  to  undertake  the  founding  of 
the  Jeflferson  Medical  College. 

The  Chair  of  Anatomy  proved  irksome  to  Dr.  Physick,  and  as 
he  was  gradually  failing  in  health,  he  resigned  it  and  retired  from 
practice  in  1827.  It  was  probably  about  this  time  that  he  sought 
recreation  and  rest  at  bis  country  place.  Laurel  Hill.  On  his  death 
he  bequeathed  the  house  and  grounds  to  his  daughter,  Sally,  who 
had  married  his  friend  and  colleague,  Dr.  Randolph,  and  from  him 
the  house  has  borne  the  name  of  "  Randolph  Mansion  "  since. 

In  judging  a  man's  character  by  the  successes  he  achieved  and 
the  honors  he  won,  how  little  do  we  know  of  the  obstacles  which  he 
overcame  and  of  the  efforts  which  they  required.  Throughout  Dr. 
Physick's  life  there  was  steadfastness  of  purpose  coupled  with  a 
high  ideal.  Thoroughness  in  the  acquisition  of  knowledge  and 
■conscientiousness  in  its  use  led  him  to  the  position  he  attained. 
His  nature  was  sensitive  and  proud,  but  without  selfishness  or 
egotism.  He  was  during  the  long  period  of  his  greatest  work  a 
sufferer  from  disease,  which  he  bore  patiently  and  manfully.  What 
a  lesson  it  is  when  we  consider  that  the  last  great  operation  done  by 
Dr.  Physick  was  upon  Chief  Justice  John  Marshall.  The  world 
took  note  of  the  picture,  produced  by  fate,  when  the  greatest  of 
lawyers  called  on  this  great  doctor  to  relieve  him.  But  is  not  the 
other  side  of  the  picture  equally  impressive  ?  Dr.  Physick  had  at 
that  time  become  so  enfeebled  himself  that  he  had  abandoned  opera- 
ting, but  when  summoned  he  obeyed,  and  did  the  work  so  well 
that  no  one  observed  the  strain,  and  all  marvelled  at  the  coolness 
and  skill  which  saved  the  patient's  life.  It  should  be  remembered 
that  ether  had  not  then  been  discovered  and  that  surgical  operations 
were  attended  by  unavoidable  pain,  which  not  only  added  to  the 
terror  of  the  patient,  but  of  necessity  increased  the  demand  upon 
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the  surgeon's  powers,  ami  must  have  severely  tried  the  self-control 
of  a  nature  like  that  of  Dr.  Physick. 

Anecdotes  are  not  wanting  of  his  kindliness,  humanity,  and  con- 
sideration for  those  who  consulted  him.  This  was  conspicuous  in  a 
way  which  ought  to  be  recorded.  Dr.  Physick  is  said  never  to  have 
done  an  unnecessary  operation.  His  judgment  leant  upon  his 
conscience,  and  although  his  vast  knowledge  and  experience  enabled 
him  to  dare  and  do  what  few  others  would  have  undertaken,  it  is  to 
his  lasting  credit  that  he  never  yielded  to  the  temptation  to  operate 
for  reward  or  acclamation.  Dr.  Physick  dared  not  to  do  ;  and  for  this 
I  honor  him.  Would  that  in  this  respect  he  had,  even  now,  more 
followers  I 
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FORMATION  AND  RUPTURE  OF  AN  ABSCESS 

OF  THE  ABDOMINAL  WALL. 

By  JOHN  H.  GIBBON,  M.D., 
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AND  CHILDREN'S  HOSPITALS. 

[Read  January  2,  1901.] 


The  followiug  ca.se  of  gallstones  is  reported  because  of  the 
interest  it  holds  from  a  diagnostic  and  pathological  point  of  view. 
I  first  saw  the  patient  on  September  26,  1900,  with  Dr.  E.  J. 
Stout,  and  she  was  admitted  on  that  day  to  the  Jefferson  College 
Hospital.     The  history  she  gave  was  as  follows: 

R.  S.,  a  widow,  aged  fifty-three  years  ;  housework. 

tamilij  Hktory.  Jlother  and  one  sister  died  of  apoplexy.  Father  died 
suddenly  in  his  eightieth  year.  Six  sisters  and  one  brother  living  and 
well.     No  history  of  tuberculosis  or  malignant  disease  obtainable. 

Personal  History.  Remembers  no  illness  in  her  youth.  Menses  always 
normal.  Never  had  typhoid  fever.  For  the  past  fifteen  years  has  suffered 
from  dyspepsia. 

Present  trouble  began  four  years  ago,  when  the  patient  had  a  severe 
attack  of  abdominal  pain  situated  in  the  right  side  of  the  abdomen,  low 
down,  radiating  to  the  umbilicus  and  occasionally  to  the  right  shoulder. 
Since  this  attack  the  patient  has  had  many  others  and  has  never  been  en- 
tirely free  from  pain  iu  the  lower  part  of  the  abdomen  on  the  right  side. 
The  attacks  lasted  two  or  three  days  and  none  were  as  severe  as  the  first. 
The  patient  never  vomited,  was  never  jaundiced,  never  collapsed  from 
pain,  and  never,  so  far  as  she  knows,  passed  any  gallstones.  On  November 
6, 1899,  she  had  a  severe  attack  of  pain  lasting  several  days,  accompanied  by 
chill  and  fever  on  the  first  day  and  throughout  by  headache  and  consti- 
pation, but  no  vomiting  and  no  jaundice.  The  point  of  greatest  pain  was 
Coll  Phys  1 
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situated  in  the  right  iliac  fossa  ami  the  trouble  diagnosed  as  appendicitis  by 
her  attending  physician,  a  man  of  ability  and  large  experience.  The  appli- 
cation of  an  ice-cap  relieved  her  suffering.  The  patient  recovered  from 
this  attack,  as  from  others,  but  continued  to  have  a  dull,  aching  pain  in 
the  right  iliac  region.  Dr.  Stout  first  saw  the  patient  about  the  beginning 
of  the  following  summer,  when  she  consulted  him  for  advice  regarding  a 
mass  which  was  forming  apparently  in  the  abdominal  wall  over  the  region 
of  the  appendix.  She  did  not  appear  to  be  very  ill  and  did  not  see  her 
doctor  with  any  regularity.  About  the  last  of  August  the  mass  softened 
and  opened,  discharging  a  small  quantity  of  pus  and  leaving  a  sinus, 
which  has  remained  open  ever  since. 

It  is  interesting  to  note  that  when  the  patient  came  to  Dr.  Stout  she  was 
wearing  a  truss,  which  had  been  recommended  by  another  physician  for 
the  relief  of  the  mass  which  was  supposed  to  be  a  ventral  hernia. 

On  Admission.  Temperature,  pulse,  and  respiration  normal;  heart  and 
lungs  normal.  Urine  turbid,  amber,  acid,  specific  gravity  1021 ;  no 
albumin,  no  sugar,  urea  1.2,  no  pus,  blood,  or  tube  casts. 

Examination  of  the  abdomen  showed  a  small  sinus  two  and  a  half  inches 
internal  to  the  right  anterior  superior  spine  of  the  ilium  and  three-i|uarters 
of  an  inch  below  the  level  of  this  spine.  Around  the  sinus  the  abdominal 
wall  was  indurated,  red,  and  tender  for  a  considerable  area,  so  much  so  as 
to  render  palpation  and  percussion  on  the  right  side  of  the  abdomen  very 
painful  and  of  no  advantage.  From  the  sinus  there  was  discharged  a 
muco-pus  ;  a  bent  probe  passed  into  it  could  be  moved  about  in  what  seemed 
a  small,  irregular  cavity,  but  it  could  not  be  passed  to  any  depth  in  any 
direction.  That  there  was  an  abscess  of  the  abdominal  wall  was  apparent, 
but  its  cause  was  obscure.  The  very  positive  history  of  attacks  of  appen- 
dicitis, and  the  situation  of  the  sinus  exactly  over  the  normal  position  of 
the  appendix,  of  course  made  us  think  of  the  possibility  of  this  organ 
being  the  cause  of  the  trouble ;  but  the  character  of  the  discharge  and  the 
extensive  infiltration  of  the  abdominal  wall  remaining  so  long  after  the 
opening  of  the  abscess,  together  with  the  fact  that  when  rupture  did  take 
place  there  was  only  a  small  amount  of  pus  discharged,  caused  us  to 
put  this  idea  aside  and  examine  in  other  directions.  The  possibility  of 
having  to  deal  with  a  suppurating  cyst  suggested  itself,  and  also  the  ques- 
tion of  its  being  a  broken-down  gumma  was  discussed.  The  gall-bladder 
never  entered  my  mind,  because  of  the  patient's  history  of  never  having 
been  jaundiced,  of  always  having  the  pain  in  the  right  iliac  fossa,  of  pass- 
ing no  stones  after  the  attacks,  together  with  the  diagnosis  of  appendicitis 
and  the  situation  of  the  sinus.  The  mucous  character  of  the  discharge 
and  other  facts  in  the  history  of  the  case  which  were  elicited  subsequently 
should  have  caused  us  to  consider  the  gall-bladder.  I  concluded  it  was  an 
abscess  of  the  abdominal  wall  and  did  not  think  it  had  any  connection 
with  an    abdominal   viscus.      Dr.   Stout   had   already  given    the    patient 


A    CASE    OF    CHOLELITHIASIS.  3 

iodide;  but  we  decided,  tliat  as  she  had  been  very  irregular  in  her  treat- 
ment and  because  of  suspicious-loolving  scars  on  her  legs,  to  try  increasing 
doses  o£  the  iodide  and  the  local  application  of  mercurial  ointment.  After 
about  a  week  it  was  decided  to  thoroughly  open  and  curette  the  abscess. 

Operation.  On  making  an  incision  I  found  an  abscess  dissecting  in 
several  directions  and  containing  about  an  ounce  of  pus  mixed  with  a 
clear,  thick  fluid.     The  abscess  walls  were  thick,  tough,  and  smooth.    After 


curetting  thoroughly  every  pocket  I  found  one  in  the  bottom  of  the  wound 
that  was  small  and  seemed  to  contain  something  hard  which  I  could  not 
move.  With  a  hsmostat  I  dilated  the  pocket  and  then  withdrew,  much 
to  my  surprise,  a  gallstone,  and  following  it  fifty-one  others.  The  stones 
were  uniform  in  size,  being  a  little  larger  than  peas.  When  I  had  dilated 
the  opening  sufficiently  to  admit  my  finger  I  found  that  it  went  not  into  a 
sinus  leading  into  the  gall-bladder,  as  I  had  expected,  but  at  once  into  the 


4  _  JOHN    H.    GIBBON, 

gall-bladder  itself,  and  I  was  able  to  pass  the  end  of  my  finger  into  a  dilated 
cystic  duct,  from  which  I  removed  several  stones.  The  peritoneal  cavity 
was  not  opened.  A  large  drainage-tube  was  inserted  and  the  patient  re- 
turned to  bed.  She  reacted  nicely,  her  temperature  but  once  going  above 
99°,  and  she  went  home  on  the  twenty-filth  day,  with  the  wound  prac- 
tically healed.  During  the  first  week  there  was  a  considerable  discharge 
of  bile,  which  showed  the  cystic  duct  to  be  clear  of  obstruction,  and  as  no 
jaundice  developed  after  the  external  fistula  closed  we  felt  assured  that 
the  common  duct,  too,  was  free.  The  fistula  closed  completely  soon  after 
the  patient  went  home,  but  opened  again  within  a  few  weeks  and  dis- 
charged bile  and  mucus  until  recently,  when  it  closed  again  and  has  re- 
mained so  ever  since. 

Diagnosis.  The  first  interesting  questiou  wliich  this  case  sug- 
gests is  that  of  diagnosis.  Not  infrequently  there  is  difficulty  in 
making  a  differential  diagnosis  between  inflammatory  conditions  of 
the  gall-bladder  and  the  appendix,  and  the  fact  that  a  number  of 
excellent  surgeons  have  reported  cases  where  they  operated  ex|ject- 
iag  to  find  one  of  these  conditions  and,  to  their  surprise,  have 
met  the  other  makes  it  a  matter  of  importance.  The  error  of 
diagnosis,  however,  I  think,  is  often  not  made  from  a  want  of 
means  or  symptoms,  which  would  at  least  suggest  a  doubt,  but 
rather  from  a  tendency  to  consider  only  the  prominent  symptom 
and  to  make  a  hurried  diagnosis.  The  fact,  too,  that  both  the 
conditions  require  operation  makes  us  less  careful,  and  we  rest  with 
the  idea  of  making  a  definite  diagnosis  when  the  abdomen  is 
opened. 

In  the  case  I  report,  however,  I  think,  from  the  patient's  his- 
tory, that  it  would  have  been  difficult  to  make  a  correct  diagnosis 
of  the  attack  which  she  had  in  November,  1899,  everything  point- 
ing toward  the  appendix  region  and  practically  nothing  suggesting 
the  gall-l)ladder.  It  has  been  shown  that  gallstones  are  much 
more  common  than  is  generally  suppo.sed,  occurring  in  from  5  to 
10  per  cent,  of  autopsies  done  on  Europeans.  In  a  large  num- 
ber of  these  cases  no  symptoms  were  present  which  pointed  to 
the  condition.  I  suppose  that  no  one  will  doul)t,  in  the  light 
thrown  on  this  case  by  the  operation,  that  the  patient  never  had 
appendicitis,  but  that  what  was  supposed  to  be  this  condition  was 
a  displaced  and  inflamed  gall-bladder,  which  was  probably  becom- 
ing adherent  to  the  j)arietal   peritoneum  over  the  right  iliac  fossa. 
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It  is,  of  course,  a  question  whether  gallstones  were  present  at  this 
time  and  whether  they  might  not  have  resulted  from  the  inflam- 
mation, which  in  its  turn  was  due  to  the  colon  bacillus,  it  having 
been  proved  beyond  doubt  that  this  bacillus,  or  most  any  bac- 
terium, may  produce  a  precipitation  of  the  solids  of  the  bile  and 
the  formation  of  gallstones.^  It  would  seem,  however,  when  the 
previous  history  is  considered,  that  the  gallstones  were  present  at 
this  time  and  the  cause  of  the  inflammation  and  suffering.  I  do 
not  think  it  would  have  been  possible  to  make  a  diagnosis  of  gall- 
stones when  the  patient  was  admitted  to  the  hospital  in  September 
of  this  year,  for,  beside  the  absence  of  symptoms,  the  inflamma- 
tion and  induration  of  the  abdominal  wall  rendered  examination 
very  unsatisfactory.  The  character  of  the  discharge  should,  how- 
ever, have  made  us  suspect  the  real  condition. 

Pathology.  The  first  thought  iu  regard  to  the  pathology  of 
this  case  is  the  abnormal  situation  of  the  gall-bladder  in  the  right 
iliac  fossa.  Enormous  distention  of  the  gall-bladder  is  not  infre- 
quent, cases  having  been  reported  where  this  condition  was  mis- 
taken for  an  ovarian  cyst.  Eobson  speaks  of  a  specimen  in  St. 
Bartholomew's  ^luseum  in  which  a  greatly  distended  gall-bladder 
formed  the  contents  of  a  femoral  hernia.  Carl  Beck  reported  in 
the  Annals  of  Surgery  for  May,  1899,  an  interesting  case  of  trans- 
position of  the  viscera,  in  which  gallstones  developed  and  were 
removed  through  an  incision  made  along  the  outer  border  of  the 
left  rectus  muscle.  In  my  own  case  it  will  be  observed  that 
there  was  practically  no  distention  of  the  gall-bladder  and  ,'no 
ptosis  of  the  liver,  so  its  abnormal  position  must  be  accounted  for 
in  some  other  way,  and  I  think  the  correct  explanation  is  a  long, 
peritoneal  attachment  to  the  liver.  Under  ordinary  circumstances 
the  gall-bladder  is  iu  intimate  relation  with  the  under  surface  of 
the  liver,  being  kept  in  this  position  partly  by  the  peritoneum, 
which  passes  from  its  sides  to  the  liver ;  but  Brewer  (^Annah  of 
Surr/eri/,  June,  1899)  in  examining  one  hundred  bodies  found  in 
five  that  the  gall-bladder  was  completely  surrounded  by  peritoneum 
which  in  passing  to  the  liver  formed  a  mesentery,  which  permitted 
considerable  mobility,  and  iu  three  cases  there  was  an   extension 
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forward  of  the  free  border  of  the  lesser  omeutiim  to  the  fundus  of 
tlie  gall-bladder. 

Robson  reports  a  ease  (Case  No.  234,  page  281)  which  in  raaay 
respects  resembles  the  oue  here  reported:  "  Strong  family  history 
of  phthisis  ;  in  twelve  months  several  attacks  of  severe  pain  in  the 
right  iliac  region,  accompanied  by  swelling  in  the  normal  situation 
of  tiie  cfecum  and  marked  tenderness  between  the  anterior  superior  . 
spine  of  the  ilium  and  the  umbilicus  ;  each  attack  associated  with 
fever,  constipation,  vomiting,  and  abdominal  swelling,  and  all 
signs  of  local  peritonitis  over  the  inflamed  appendix.  Operation: 
Incision  over  the  caecum  ;  viscera  matted  together  by  old  and 
recent  lymph.  After  separating  the  adhesions  the  gall-bladder 
was  reached  at  end  of  projecting  Riedel's  lobe  ;  miico-pus  and 
several  gallstones  removed  ;  tumor  of  cystic  duct  felt,  and  on  inci- 
sion it  gave  the  appearance  of  growth  ;  it,  with  the  gall-bladder 
and  projecting  lobe  of  liver,  was  removed  by  means  of  the  elastic 
ligature."     Tiie  patient  recovered. 

Although  in  a  few  cases  adhesion,  ulceration,  and  perforation 
into  the  stomach  or  bowel  have  taken  place,  yet  probably  in  most 
instances  the  gallstones  produce  an  empyema  which  is  evident  from 
local  and  constitutional  symptoms.  As  the  organ  is  usually  found 
in  its  normal  position,  adhesion  to  the  pylorus  or  bowel  or  to  the 
liver  is  more  frequent  than  to  the  parietal  peritoneum.  This 
being  true,  tlie  gallstones  are  much  more  apt  to  find  their  way  into 
these  viscera  tluin  tiirough  the  abdominal  wall.  When  adhesion  to 
the  parietal  peritoneum  does  take  place  and  ulceration  and  perfora- 
tion follow,  an  abscess  forms  and  the  pus  usually  works  its  way 
along  in  the  direction  of  the  umbilicus,  where  it  is  apt  to  open 
externally.  This  may  not  always  be  true,  however,  for  many 
cases  are  reported  where  the  fistula  found  its  external  opening  as 
low  down  as  the  symphysis  pubis.  Adhesion  of  the  ducts  and  of 
the  gall-l)ladder  itself  to  the  j)ylorus  and  duodenum  is  frequent, 
as  shown  by  operations  and  autopsies,  and  results  often  in  dilata- 
tion of  the  stomach  or  obstruction  of  the  bowel.  Obstruction  of 
the  bowel  has  also  been  caused  by  a  large  stone  which  has  ulcer- 
ated its  way  into  tlie  bowel.  Ulceration  and  perforation  into  the 
general  peritoneal  cavity  may  take  place  without  the  formation  of 
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protecting  adhesions,  as  is  shown  by  Case  241  of  Robson's  series. 
Robson  says  that  "  If  the  ulceration  ad%-ances  toward  the  adjoin- 
ing hollow  viscera,  stomach,  duodenum,  or  colon,  adhesions,  as 
a  rule,  form  and  the  perforation  is  effected  quietly.  In  one  case 
of  this  kind — after  a  history  of  cholelithiasis  followed  by  severe 
stomach  symptoms — the  gallstones  were  vomited  and  complete  re- 
covery followed."  Cases  have  also  been  reported  where  the  gall- 
stones have  by  ulceration  made  their  way  into  the  pleural  cavity 
and  the  uriuary  tract.  Occasionallv  an  adventitious  sac  has  been 
found,  formed  by  adhesions  of  neighboring  parts,  containing  gall- 
stones and  communicating  with  the  gall-bladder  by  a  small  open- 
ing. There  is,  of  course,  the  constant  danger  of  rupture  of  such 
a  sac  and  the  production  of  a  fatal  peritonitis.  Again,  the  gall- 
stones have  ulcerated  into  the  walls  of  the  ducts  and  there  remained 
until  removed  by  the  surgeon.  Death  from  hemorrhage  not  infre- 
quently follows  operations  on  the  gall-bladder  in  cases  where  there 
has  been  a  long-standing  jaundice  which  has  produced  an  aplastic 
condition  of  the  blood.  In  these  cases  death  from  hemorrhage 
has  followed  perforation  of  the  gall-bladder.  About  a  year  ago  I 
saw  death  occur  from  continued  and  persistent  oozing  of  blood 
from  an  incision  into  a  gall-bladder  very  much  inflamed  and  where 
the  patient  had  long  been  jaundiced. 

FiSTUL.E.  The  question  of  fistulre,  internal  or  external,  after 
ulceration,  and  of  external  fistula  after  cholecystotomy,  is  of  in- 
terest. It  seems  that  from  post-mortem  observations  we  must 
conclude  that  the  fistulas  established  between  the  gall-bladder  and 
the  other  hollow  viscera  tend  to  become  obliterated  after  a  time, 
and  this  is  apt  to  be  true,  too,  of  the  external  fistulse  produced  by 
ulceration.  Fistulfe  following  operation  are  not  nearly  so  fre- 
quent now  as  they  were  before  Robson  taught  us  how  to  avoid  them 
bj*  suturing  the  gall-bladder  to  the  fascia  instead  of  to  the  skin,  as 
had  formerly  been  the  practice.  He  reports  189  cholecystotomies 
with  fourteen  fistulaj  following,  but  five  of  these  occurred  in  the 
first  ten  cases,  where  the  gall-bladder  was  sutured  to  the  skin.  Since 
modifying  the  technique  he  has  not  had  a  single  fistula  when  the 
ducts  have  been  cleared  at  the  time  of  the  operation.  A  mucous 
fistula,  of  course,  indicates  an  obstruction  of  the  cystic  duct. 
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DISCUSSION. 

Dk.  John  B.  Deaver  :  I  have  listened  with  interest  to  Dr.  Gibhon's 
cases,  and,  having  seen  one  or  two  instances  of  a  like  kind,  I  can  appreciate 
Dr.  Gibbon's  position  when  he  refused  to  commit  himself  as  to  the  cause  of 
the  trouble  in  this  particular  instance. 

It  is  a  very  difficult  matter  to  difierentiate  between  certain  cases  of 
terminal  appendicitis  where  the  appendix  "  looks  upward  to  the  north," 
as  we  commonly  say,  and  cases  of  cholecystitis.  I  take  it  that  his  case 
was  one  of  calculous  cholecystitis.  Owing  to  the  obstruction  to  the  cystic 
duct  and  the  change  that  tjikes  place  with  the  excretion  of  the  lining  mem- 
brane of  the  gall-bladder,  in  consequence  we  have  abscess  of  the  gall-blad- 
der. I  have  seen  the  gall-bladder  occupying  a  position  similar  to  that 
occupied  in  the  doctor's  case.  I  recall  one  in  particular,  and  Dr.  Taylor  no 
doubt  recalls  the  case,  which  was  in  St.  Agnes'  Hospital.  The  gall-bladder 
extended  below  the  anterior  superior  iliac  spine  for  some  distance,  well  back 
into  the  flank.  While  these  cases  are  very  uncommon,  yet  they  excite  more 
or  less  interest. 

There  are  some  points  in  this  case  which  are  of  interest — the  pain  refer- 
able to  the  shoulder,  the  patient  complaining  more  or  less  constantly  of 
pain,  and  presence  of  chill.  In  my  experience  a  chill  is  more  common  in 
cholecystitis  than  in  appendicitis.  Pain  referable  to  the  shoulder  is  quite 
common  in  bile-duct  disease.  I  have  operated  on  close  to  one  hundred 
cases,  either  of  gallstones  in  ducts  or  the  gall-bladder,  and  in  many  of 
those  cases  patients  have  given  a  history  of  chill ;  the  latter  is  exceptional 
in  appendicitis. 

The  doctor  properly  calls  attention  to  death  from  hemorrhage  in  neglected 
gall-bladder  cases.  My  mortality,  with  one  exception,  was  confined  to  that 
lesion — hemorrhage  following  the  operation.  I  very  much  dislike  to  en- 
counter a  badly  jaundiced  patient.  It  is  a  character  of  hemorrhage  that 
may  be  very  difficult  to  control.  I  have  seen  after  these  wounds  are  closed 
continued  oozing,  until  the  patients  were  so  profoundly  shocked  that  death 
resulted.  Hemorrhages  that  have  occurred  in  my  cases  have  been  con- 
secutive hemorrhages,  those  following  operation  immediately. 

Regarding  the  que.stion  of  fistula,  as  Dr.  Gibbon  has  said,  we  owe  the 
proper  technique  to  Dr.  Robson.  In  my  early  experience  in  gall-bladder 
work  I  saw  more  fistula-  than  I  do  now.  I  then  stitched  the  gall-bladder 
to  the  skin.     I  now  stitch  it  to  the  anterior  sheath  of  the  rectus  muscle. 

Dr.  RiCUARD  H.  Harte:  I  have  been  very  much  interested  in  Dr. 
Gibbon's  paper,  and  particularly  in  the  discharge  which  he  found  coming 
from  the  fistula.  He  spoke  of  its  being  serous  in  character.  I  think  this 
is  very  often  the  case  in  abscess  of  the  gall-bladder,  the  purulent  matter 
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rather  gravitating  to  the  lower  portion,  and  when  first  noticed  the  serous 
or  mucous  portions  will  be  found  occupying  the  upper  half  of  the  fluid, 
and  after  that  has  been  drained  off,  then  the  purulent  collection  has  usually 
been  found  below.  I  have  noticed  this  condition  in  quite  a  number  of 
cases,  and  am  not  at  all  surprised  that  Dr.  Gibbon  was  a  little  misled  by 
seeing  the  serous  discharge  at  first  coming  from  the  opening. 

Dr.  Solomon  Solis-Cohes  :  Two  points  in  connection  with  this  surgical 
paper  may  be  commented  upon  by  a  physician.  First,  some  of  the  gall- 
stones passed  around  are  almost  white.  There  must  be  a  number  of 
cases  in  which,  in  searching  for  gallstones  in  the  stools,  physicians  and 
patients  may  be  misled  through  looking  for  dark  objects  rather  than  for 
light  ones.  I  have  had  two  cases  in  which  white  gallstones  were  passed, 
and  in  one  of  them  the  objects  were  so  round  and  smooth  that  at  first  they 
were  mistaken  for  undigested  quinine  pills.  Secondly,  I  should  like  to  a-sk 
Dr.  Deaver,  and  the  other  surgeons  who  have  been  troubled  by  hemor- 
rhage in  these  cases,  whether  they  have  made  use  of  the  recently  intro- 
duced physiologic  styptics — adrenal  extract,  or  adrenalin,  or  the  styptic  of 
Dr.  Wright,  of  Dublin,  which  latter  is  composed  of  thymus  extract  and 
and  calcium  chloride.  These  have  proved  useful  topical  agents  in  con- 
trolling hemorrhage,  and  especially  general  oozing  from  other  sources  than 
the  liver,  and  perhaps  might  prove  equally  useful  in  the  cases  described. 
Calcium  chloride  may  also  be  given  internally  for  three  or  four  days  pre- 
ceding operation  to  increase  the  tendency  of  the  blood  to  fibrogenesis. 

Dr.  Gibbox  :  In  reply  to  Dr.  Cohen,  I  would  state  that  Dr.  Eobson,  in 
his  work  on  Gall-bladder  and  Bile-ducts,  mentions  the  use  of  calcium  chlo- 
ride and  says  he  has  used  it  to  advantage.  In  every  case  where  the  patient 
had  been  jaundiced  for  any  length  of  time  he  uses  this  remedy  prior  to 
operating. 
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The  two  cases  herewith  reported  are  placed  on  record  because  of 
the  fact  that  they  are  illustrations  of  a  very  common  condition 
treated  by  a  method  which  may  be  said  to  be  still  on  trial.  This 
method  of  treatment  has  not  been  employed  with  sufficient  frequency 
up  to  the  present  time  to  permit  of  an  accurate  estimate  as  to  its 
value.  While  in  neither  of  these  cases  was  the  result  such  as  was 
hoped  for,  it  is  felt  that  this  is  one  reason  why  they  should  be  re- 
corded, inasmuch  as  it  is  personally  known  to  us  that  in  other 
instances  cases  having  an  unfavorable  result  have  not  been  placed 
on  record,  and  that  consequently  a  just  estimate  of  the  advisability 
of  the  procedure  cannot  be  made.  From  a  medical  point  of  view 
these  two  cases  illustrate  a  common  experience  in  regard  to  cirrhosis 
of  the  liver  as  it  is  seen  in  hospital  work — that  is  to  say,  cirrhosis  of 
the  liver  in  a  late  stage,  with  frequentl}^  recurring  ascites,  whose 
only  help  lies  in  repeated  tappings  of  the  peritoneal  cavity. 

Case  I. — Henry  S.,  white,  aged  sixty-three  years,  an  engineer  by  occupa- 
tion, an  Englishman  by  birth,  was  admitted  to  the  Pennsylvania  Hospital 
on  Augusts,  1900. 

The  family  history  showed  nothing  <if  importance.  He  had  always  been 
a  healthy  man,  never  having  had  any  sickness  except  an  attack  of  gonor- 
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rhoea,  which  was  followed  by  stricture.  He  has  always  been  a  heavy,  con- 
stant drinker,  taking  in  winter  about  six  or  eight  drinks  of  whiskey  daily ; 
in  summer  ten  or  twelve  glasses  of  beer  daily,  and  occasionally  more.  For 
the  last  five  years  he  has  noticed  that  the  abdomen  has  been  swollen,  espe- 
cially in  the  lower  portion.  For  the  five  weeks  preceding  his  admission  he 
noticed  that  the  .abdomen  had  been  gradually  increasing  in  size  until  finally 
he  was  compelled  to  go  to  bed,  became  unable  to  eat  anything,  and  later 
was  troubled  with  shortness  of  breath  and  swelling  of  the  legs. 

On  admission  his  chief  complaint  was  of  abdominal  distress,  which  l>e 
said  made  him  feel  as  though  the  abdomen  was  going  to  burst.  He  was 
a  fairly  well-nourished  man,  with  dry,  coated  tongue,  markedly  sclerotic 
arteries,  and  a  pulse  of  small  volume.  The  notes  on  his  admission  stated 
that  there  were  jiresent  a  mitral  and  aortic  systolic  murmur,  that  the 
lungs  were  negative,  the  liver  was  small  and  without  tenderness,  and  the 
spleen  negative.  The  notes  in  regard  to  the  L-onditiou  of  the  abdomen  on 
admission  are  that  the  veins  are  quite  prominent  and  the  abdomen  filled 
with  fluid  to  such  an  extent  that  it  measured  thirty-nine  and  one-half 
inches  at  a  point  one  inch  above  the  umbilical  level.  We  were  surprised 
to  find  this  note  in  regard  to  the  prominence  of  the  veins  over  the  abdomen 
upon  his  admission,  for  when  he  came  under  our  care  on  September  1st  the 
absence  of  venous  distention  was  quite  remarkable,  in  view  of  the  extent 
of  ascites.  The  legs  on  admission  were  somewhat  oedematous.  Examina- 
tion of  the  urine  showed  that  it  was  dark  amber,  slightly  turbid,  with  a  spe- 
cific gravity  of  102.5,  was  strongly  acid,  contained  no  albumin  or  sugar,  and 
in  the  sediment  a  few  hyaline  and  granular  casts,  free  pus,  and  large  squa- 
mous cells.  In  spite  of  the  free  use  of  compound  jalap  powder,  given  in 
gradually  increasing  doses  until  he  was  taking  a  drachm  twice  daily,  the 
abdomen  continued  to  increase  in  size  until  August  15th,  when  tapping 
was  necessary,  and  215  ounces  were  withdrawn.  Eight  days  later  the  eftu- 
sion  was  noted  as  having  returned.  Eighteen  days  after  this  first  tapping 
296  ounces  were  withdrawn.  On  September  17th  the  liver  area  was  said  to 
extend  from  the  upper  border  of  the  sixth  rib  to  the  costal  margin.  The 
circumference  of  the  abdomen  was  then  forty  inches  at  a  point  one  and 
one-half  to  two  inches  above  the  umbilicus.  An  increasing  discomfort  from 
distention  necessitated  a  third  tapping  on  September  24th,  twenty-two  days 
after  the  second  tapping.  At  this  time  320  ounces  were  withdrawn,  and  at 
the  end  of  tlie  operation,  although  the  fluid  ceased  flowing,  it  was  evident 
from  the  dulness  in  the  flanks  that  all  of  the  fluid  had  not  been  removed. 
Even  five  days  later  it  was  evident  that  the  fluid  was  reaccuraulating.  A 
fourth  tapping  was  necessitated  twelve  days  later,  and  on  this  occasion  317 
ounces  of  clear  fluid  were  withdrawn.  Owing  to  the  fact  that  in  spite  of  all 
care  the  patient  was  steadily  losing  ground,  and  that  tapping  at  progressively 
shorter  intervals  was  necessary,  it  was  evident  that  nature  was  doing  little  to 
obviate  the  results  of  portal  stenosis,  and  that  no  adequate  attempt  was 
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being  made  at  an  establishment  of  the  collateral  circulation  through  the 
systemic  venous  system.  On  this  account  it  was  considered  that  the  case 
was  one  adapting  itself  to  surgical  intervention,  particularly  because  the 
condition  of  the  kidneys  seemed  to  be  rather  unusually  good  for  this  class 
of  cases,  and,  while  the  arteries  were  sclerotic,  the  heart  itself  showed  no 
evidence  of  being  in  bad  condition  to  withstand  operative  interference. 

October  13M.  Ether  narcosis.  Abdomen  opened  in  the  median  line 
above  umbilicus,  for  a  distance  of  three  and  a  half  inches.  No  adhesions 
present.  Liver  inspected  and  felt,  and  proved  to  be  firm,  smooth,  dark, 
and  much  reduced  in  size,  with  a  small  amount  of  fibrous  tissue  visible. 
A  small  incision  was  then  made  through  the  skin  and  fascia  in  the  middle 
line  above  the  piibes,  and  an  ovarian  cyst  evacuator  was  forced  into  the 
abdomen  and  guided  to  the  space  between  the  bladder  and  the  rectum.  A 
rubber  tube  had  previously  been  attached  to  the  evacuator,  which  drained 
into  a  bucket.  The  patient  was  then  raised  by  the  Trendelenburg  table  to 
a  semi-sitting  position,  in  order  that  the  ascitic  fluid  miglit  gravitate  to  the 
pelvis  while  the  evacuator  siphoned  it  off.  While  the  fluid  was  draining 
off  the  rest  of  the  operation  was  being  carried  out.  The  peritoneum  was 
glistening,  not  thickened,  but  much  congested  and  full  of  minute  blood- 
vessels. The  spleen  was  enlarged  to  probably  three  or  four  times  its  nor- 
mal size,  with  a  thick  capsule.  The  surfaces  of  the  liver,  spleen,  and 
omentum  and  the  parietal  peritoneum  coming  in  contact  with  these  organs 
were  then  rubbed  with  gauze  sponges.  This  rubbing  produced  a  slight 
hemorrhagic  oozing.  The  omentum  was  attached  to  the  abdominal  wall  in 
two  or  three  places  with  catgut  sutures  and  the  abdominal  wound  closed. 
A  glass  drainage-tube  was  then  inserted  in  the  opening  above  the  pubis, 
sterile  dressings  applied,  and  broad  straps  of  adhesive  plaster  were  made 
to  encircle  the  abdomen  from  the  lower  border  of  the  sternum  to  a  little 
below  the  umbilicus.  The  amount  of  fluid  recovered  measured  380  ounces. 
The  head  of  the  patient's  bed  was  raised  so  that  all  fluid  might  drain  to  the 
pelvis.  The  operative  recovery  was  uneventful.  The  drainage-tube  drained 
a  little  over  a  pint  of  fluid  a  day. 

\bth.     Rubber  drain  substituted  for  the  glass  drainage-tube. 

2Mh.  Drainage  reduced  to  four  or  five  ounces  a  day.  Tube  removed 
but  tube-tract  continued  to  ooze. 

lAfh.  Patient  very  much  depressed.  Appetite  fair  and  general  condition 
fair,  but  weak. 

27th.  Drainage  wound  closed.  Cutaneous  veins  of  abdomen  becoming 
more  prominent.     Sitting  up  in  wheel  chair. 

November  \st.  Mental  depression  continues ;  more  marked  some  days 
than  others.     Excitement  never  present. 

•5M.  General  condition  does  not  seem  to  improve  ;  is  quite  weak  ;  appetite 
variable. 

He  was  readmitted  to  the  medical  ward  on  Xovember  14th      During  his 
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Stay  in  the  hospital  there  was  no  albumin  in  the  urine  and  the  specific 
gravity  was  always  fairly  well  maintained.  On  his  readmission  the  kid- 
neys were  apparently  doing  their  work  well  so  far  as  chemical  and  micro- 
scopical examination  showed.  The  quantity  passed  in  the  twenty-four 
hours  was  decidedly  below  normal.  He  looked  thin  and  pale,  with  a  typical 
hepatic  facies.  The  most  marked  change  in  his  condition  as  compared 
with  that  before  the  operation  was  the  entire  absence  of  fluid  in  the  ab- 
dominal cavity,  so  far  as  could  be  determined  by  physical  examination. 


In  addition  to  that  there  Wf  re  seeu  on  the  anterior  surface  of  the  abdomen 
three  large  venous  trunks.  (See  figure.)  One  of  these  ran  from  the  wound 
above  the  umbilicus  to  the  costal  margin  at  the  tip  of  the  ninth  rib,  and 
seemed  to  fill  both  from  above  and  from  below  upon  making  pressure  on  it. 
Another  large  trunk  ran  from  the  lower  portion  of  the  wound  to  the  middle 
of  Poupart's  ligament  on  the  left  side,  and  a  third  corresponding  to  this  on 
the  right  side  of  the  abdomen ;  both  of  the  latter  veins  filled  from  above. 
After  his  admission  to  the  medical  ward  he  failed  to  gain  very  materially, 
and  quite  steadily  lost  ground.     Increasing  asthenia  with  cardiac  weakness, 
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which  progressed  in  spite  of  stimulation,  led  up  to  his  death  from  heart 
failure  and  pulmonary  wdema  on  December  oth. 

At  the  autopsy,  which  was  performed  by  Dr.  Meigs,  at  that  time 
on  duty  in  tlie  ward,  and  by  him  kindly  reported  to  us,  the  folloAving 
conditions  were  noted : 

The  abdomen  was  distended  and  flabby  ;  the  examination  was  limited  to 
an  abdominal  incision  six  inches  in  length.  A  certain  amount  of  yellowish 
fluid  slightly  tinged  with  blood  was  present  in  the  abdominal  cavity.  The 
abdominal  contents  were  adherent  above  and  below  the  umbilicus  and 
toward  the  left  side  to  the  parietal  peritoneum. 

The  anterior  surface  of  the  liver  was  adherent  to  the  abdominal  wall  by 
firm  adhesions.  The  omentum  lay  above  the  umbilicus  and  was  adherent 
to  the  liver.  Universal  adhesions  were  found  between  the  diaphragm  and 
the  liver,  the  adhesions  being  firmer  on  this  surface  than  anteriorly  and 
inferiorly.  The  spleen  was  very  large  and  weighed  twenty-one  ounces, 
about  three  and  one-half  times  its  natural  size ;  its  capsule  was  much 
thickened,  its  surface  rough  and  uneven  after  detachment  from  tlie  parietes. 
On  section  the  pulp  was  found  to  be  soft,  with  some  increase  in  the  fibrous 
trabeculoe.  The  kidneys  were  normal  in  size,  but  on  section  showed  a  pro- 
portional reduction  in  the  cortex.  The  liver  was  small,  weighing  but  two 
pounds  and  two  ounces.  The  hepatic  substance  was  torn  anteriorly  and 
superiorly  where  adhesions  had  been  present.  The  surface  of  the  organ  was 
but  slightly  uneven  in  feeling  and  in  color ;  the  right  lobe  was  very  much 
more  contracted  than  the  left.  On  section  the  parenchyma  did  not  grit 
under  the  knife,  but  there  was  evident  increase  in  fibrous  tissue,  with  some 
fatty  change.  In  the  portal  vein  there  was  found  a  softened  clot  occluding 
the  lumen  by  about  one-third  its  diameter.  The  umbilical  vein  was  found 
to  be  patulous.  The  heart  was  of  about  normal  size,  but  weighed  eleven 
ounces.  Marked  dilatation  of  the  arch  of  the  aorta  at  its  commencement, 
with  many  calcareous  plates,  was  found.  The  aortic  and  mitral  valve  leaf- 
lets were  thickened.  The  apices  of  both  lungs  were  dark  and  nodular, 
and  both  organs  were  intensely  congested  and  cedematous. 

Case  II. — An  ex-policeman,  James  P.,  aged  fifty-two  years,  was  admitted 
to  the  Pennsylvania  Hospital  on  September  7,  1900.  His  father  died  from 
cause  unknown  to  the  patient;  his  mother  died  of  "dropsy,"  as  did  also 
one  sister.  Three  brothers  and  three  sisters  were  living  and  well.  Ten  or 
twelve  years  ago  he  began  passing  blood  from  the  bowel,  and  occasionally 
has  done  so  ever  since  that  time.  These  hemorrhages  became  troublesome 
two  or  three  months  before  his  admission.  He  gave  a  distinct  history  of 
syphilitic  infection  and  confessed  to  the  abuse  of  alcohol.  Four  or  five 
weeks  before  his  admission  his  legs  began  to  swell,  and  shortly  thereafter 
increase  in  the  size  of  the  abdomen  was  noted.     The   latter  had  been 
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progressing  steadily  since  then.  On  examination  there  were  found  slight 
cyanosis  of  the  finger-tips,  tortuous  temporal  arteries,  and  dilated  venous 
radicles  of  the  cheeks  and  nose.  Anteriorly  pulmonary  resonance  was 
normal,  but  when  in  the  recumbent  position  the  note  became  flat  over 
the  region  posterior  to  the  anterior  axillary  region  on  the  right  side. 
This  dulness  was  found  to  shift  with  change  of  position,  and  over  it 
there  was  constantly  absence  of  breath-sounds,  with  diminished  vocal 
resonance  and  fremitus ;  otherwise  the  lungs  showed  nothing  abnormal. 
The  apex-beat  was  in  the  normal  position,  and  the  cardiac  dulness  began 
at  the  lower  border  of  the  third  rib  and  the  left  parasternal  line.  No 
abnormal  sounds  were  heard  except  for  a  very  faint  systolic  murmur  at  the 
aortic  area,  which  was  not  transmitted.  The  abdomen  was  tremendously 
distended,  and  there  was  found  an  easily  reducible  umbilical  hernia  of  the 
size  of  a  small  apple.  Two  inches  above  the  umbilicus  the  circumference 
of  the  abdomen  was  forty-four  inches.  The  flanks  were  perfectly  flat,  as 
was  most  of  the  surface  of  the  abdoilien  except  for  a  clear,  tympanitic  area 
surrounding  the  umbilicus.  Fluctuation-wave  was  easily  detected.  In  addi- 
tion to  his  umbilical  hernia  he  had  a  large,  left-sided  scrotal  rupture.  The 
legs  were  cedematous  and  their  veins  somewhat  distended.  The  urine  had 
a  specific  gravity  of  1027,  was  acid,  contained  no  albumin,  sugar,  or  casts. 
Three  days  after  his  admission  six  ounces  of  blood  were  passed  from  the 
rectum,  and  on  the  following  day  he  had  a  slight  epistaxis.  On  September 
11th  the  abdomen  was  tapped  and  346  ounces  of  clear  yellow  fluid  were 
withdrawn.  The  tapping  gave  a  great  deal  of  relief,  the  abdomen  being 
found  to  measure  five  inches  less  in  circumference  as  compared  with  the 
previous  measurement.  After  removal  of  the  fluid,  liver  dulness  was  found 
to  begin  at  the  upper  border  of  the  sixth  rib  and  to  extend  downward  to 
the  costal  margin.  On  "jogging-palpatiou"  a  mass  was  felt  in  the  upper 
zone  of  the  abdomen,  extending  transversely  from  the  ninth  costal  margin 
of  the  right  side  to  the  median  line  about  two  or  three  inches  below  the 
left  costal  margin.  Four  days  after  the  tapping  (September  15th)  movable 
dulness  was  again  detected  in  the  flanks,  which  in  two  days  had  increased 
and  distention  of  the  abdomen  was  becoming  manifest.  In  spite  of  various 
plans  of  treatment  the  fluid  accumulated  to  such  an  extent  that  it  was 
thought  that  this  patient  also  was  a  proper  subject  for  operative  interfer- 
ence.    Consequently  the  patient  was  transferred  to  the  surgical  ward. 

October  13th.  Ether  narcosis.  The  same  surgical  procedures  were  fol- 
lowed as  detailed  in  the  last  case.  The  liver  was  enlarged,  hard,  and 
nodular,  with  a  thick,  rounded  edge.  Peritoneum  also  congested,  but  not 
thickened.  Spleen  not  enlarged,  so  its  surface  was  not  irritated.  Three 
hundred  and  twenty  ounces  of  ascitic  fluid  recovered.  Slight  shock  follow- 
ing operation,  but  reaction  good.  Tube  drained  about  a  pint  in  the  first 
twenty-four  hours. 

I5th.     Tube  draining  less  than  a  pint.     General  condition  good. 
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IGth.  Slight  delirium  during  night ;  tried  several  times  to  get  out  of 
bed ;  no  rise  of  temperature ;  mental  confusion  present  this  morning  and 
conversation  at  times  incoherent;  urine  lessened  in  amount. 

l~fh.  Very  active  and  noisy  delirium  during  night,  followed  by  stupor 
at  2  A.M.,  which  rapidly  deepened  into  coma.  Urine  very  scanty,  containing 
much  albumin  and  casts.  Despite  free  purgation,  sweating,  and  treatment 
directed  toward  stimulating  urinary  secretion,  our  eftbrts  were  unavailing, 
and  the  patient  died  at  10  p.m.  No  signs  of  infection  were  at  any  time 
demonstrable,  and  the  cause  of  death  appeared  to  be  ura?mia.  Post-mortem 
examination  was  refused. 

A  glance  at  the  urine  records  made  while  he  was  in  the  medical 
ward  shows  that  there  was  no  albuminuria  and  no  casts  in  the  sedi- 
ment, and  that  the  urine  had  a  high  specific  gravity.  It  is  to  be 
noted,  however,  that  the  quantity  of  urine  passed  in  twenty-four 
hours  prior  to  his  admission  to  the  surgical  ward  never  exceeded 
thirty-four  ounces.  At  the  time  these  observations  were  made  it 
was  thought  that  the  diminution  in  the  quantity  of  urine  was  ac- 
counted for  partly  by  the  frequent  occurrence  of  watery  bowel 
movements,  partly  by  the  rapid  accumulation  of  fluid  in  the  peri- 
toneal cavity,  and  partly,  also,  by  his  diet,  which  was  somewhat 
limited  in  the  hope  of  causing  absorption  of  the  ascites.  Owing  to 
the  absence  of  autopsy  it  is,  of  course,  impossible  to  state  the  condi- 
tion of  his  kidneys,  yet  from  the  evidence  afforded  by  chemical  and 
microscopical  examination  it  would  have  been  supposed  that  his  kid- 
neys would  have  stood  the  strain  of  an  operation  involving  so  little 
as  did  this  one. 

From  the  account  of  the  surgical  treatment  it  will  be  seen  that  in 
both  cases  it  was  found  at  operation  that  the  condition  suspected 
before  opening  the  abdomen  was  present — that  is  to  say,  the  absence 
of  adhesions  and  of  any  evident  attempt  on  the  part  of  nature  to 
obviate  the  effects  of  portal  obstruction.  In  the  patient  who  died 
shortly  after  operation  it  was  unfortunate  that  no  autopsy  could  be 
performed,  so  that  the  anatomical  results  of  the  operation  must  still 
remain  in  doubt.  In  the  second  case  the  autopsy,  performed  sixty- 
one  days  after  the  operation,  shows  that  the  results  aimed  at  (the 
formation  of  adhesions  and  the  establishment  of  a  collateral  circu- 
lation) were  quite  well  obtained.  Wliat  eff"ect  the  operation  may 
have  had  in  this  case  in  lengthening  or  shortening  life  it  is  difficult 
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to  estimate,  as  the  patient  was  losing  ground  before  operation,  and 
the  very  nature  of  the  case  wouhl  not  allow  of  any  estimate  in  regard 
to  the  probable  course  had  no  interference  been  attempted.  He  died, 
as  do  other  cases  of  advanced  cirrhosis  of  the  liver,  with  evidence  of 
a  progressive  toxaemia  and  gradual  failure  of  all  the  organs  to  do 
their  proper  work. 

Doubtless  one  of  the  ways  by  which  repeated  tappings  may  aid  in 
the  recovery  of  cases  of  cirrhosis  of  the  liver  is  through  the  forma- 
tion of  adhesions  similar  to  those  aimed  at  in  the  opei'ative  procedure, 
but  to  a  less  degree.  The  occurrence  of  ascites  in  cirrhosis  of  the 
liver  is  undoubtedly  a  bad  prognostic  omen.  It  is,  in  the  first  place, 
a  visible  measure  of  the  extent  of  portal  obstruction,  and,  in  the 
second  place,  it  is  an  indication  of  a  lack  of  a  sufiBcient  attempt  on 
the  part  of  nature  to  compensate  for  this  obstruction  by  the  estab- 
lishment of  a  collateral  circulation.  The  frequent  occurrence  of 
cirrhosis  of  the  liver  without  ascites  is  well  known.  Lange  {In- 
augural Dissertation,  Kiel,  1888)  found  ascites  present  in  SiA  per 
cent,  among  fifty-six  cases  of  cirrhosis  of  the  liver  of  varying  degree. 
Presumably  it  was  absent  in  the  other  65.6  per  cent,  of  the  cases. 
While  there  are  no  figures  at  hand  which  go  to  prove  it,  it  is  reason- 
able to  believe  that  in  some  cases  ascites  fails  to  occur  because  of  the 
establishment  of  a  collateral  circulation  between  the  portal  and  sys- 
temic venous  systems.  While  in  all  cases  of  cirrhosis  of  the  liver 
the  exact  part  played  by  this  lesion  must  be  in  doubt  because  of  the 
wide-spread  changes  present  in  other  vital  organs,  and  probably  in 
all  of  the  tissues  of  the  body,  it  is  reasonable  to  infer  that  one  of  the 
chief  factors  in  producing  a  fatal  result  is  progressive  toxaemia  due 
to  the  failure  of  the  liver  to  destroy  toxins  absorbed  from  the  portal 
area.  This  toxfsmia  from  absence  of  antitoxic  action  of  the  liver  is 
probably  present  in  cases  both  with  and  without  the  formation  of  a 
collateral  circulation,  the  only  difference  between  the  two  classes 
being  that  in  the  former  case  toxins  normally  cai-ried  by  the  portal 
blood  would  be  thrown  in  large  amount  into  the  systemic  venous 
system  through  the  collateral  branches  directly  communicating  with 
the  portal  supply ;  whereas  in  the  latter  case  these  toxins  would 
presumably,  in  part  at  least,  be  contained  in  the  ascitic  fluid  and  be 
removed  by  tapping. 

Coll  Pbjs  2 


18  F.    A.    PACKARD    AND    R.    G.    LE  CONTE, 

One  of  the  most  exhaustive  articles  upon  ascites  and  its  prognostic 
value  is  that  by  W.  Hale  White  {Gui/'s  Hospital  Beports,  1893,  vol. 
xlix.,  p.  !)•  Some  points  are  brought  out  in  this  paper  which 
deserve  notice  in  connection  with  our  subject.  Of  fourteen  cases 
in  which  tapping  was  necessary  because  of  ascites,  suflScient  data  to 
accurately  determine  the  interval  elapsing  between  the  occurrence 
of  ascites  and  death  were  found  in  twelve.  This  period  averaged 
onlv  si.xty-three  days.  The  author  makes  the  additional  statement 
that  he  has  not  been  able  to  find  a  single  case  among  those  which  he 
has  collected  in  which  any  end  but  a  speedy  death  could  be  antici- 
pated after  ascites  had  once  developed.  In  ten  cases  in  which  para- 
centesis was  not  performed  the  time  from  the  beginning  of  the 
enlargement  of  the  abdomen  up  to  death  averaged  about  two  months. 
He  considers  that  paracentesis  is  of  doubtful  value  in  alcoholic  cir- 
rhosis of  the  liver,  as  he  found  that  in  fourteen  cases  the  patient 
survived  the  first  and  only  tapping  from  but  two,  at  the  least,  to 
about  forty  days  at  the  outside.  He  considers  that  where  ascites  is 
survived  for  any  great  length  of  time  some  condition  other  than 
cirrhosis,  or  in  addition  to  cirrhosis,  is  present,  or,  in  other  words, 
that  the  ascites  is  not  in  this  case  due  simply  to  cirrhosis  of  the 
liver.  As  an  instance  of  this  he  notes  ten  cases  regarded  during 
life  as  cirrhosis  of  the  liver,  but  which  were  found  after  death  to  have 
some  additional  lesion  which  he  believes  may  have  had  an  important 
bearing  upon  the  occurrence  of  ascites.  All  of  these  except  one 
were  instances  of  chronic  peritonitis  or  perihepatitis.  The  only  ex- 
ception was  a  case  of  colloid  cancer  of  the  peritoneum.  Among  four 
cases  which  he  relates  where  tapping  had  been  performed  more  than 
once,  cirrhosis  was  absent  in  three  and  present,  to  a  slight  extent, 
in  one.  In  all  four  there  was  chronic  peritonitis,  and  among  six 
other  cases  which  were  tapped  more  than  once  there  was  cirrhosis  of 
the  liver  with  associated  chronic  perihepatitis  and  peritonitis.  It 
would  seem,  then,  from  these  cases  related  by  Hale  White,  that  the 
presence  of  a  chronic  peritonitis  and  perihepatitis  with  cirrhosis  of 
the  liver  has  a  favorable  rather  than  an  unfavorable  bearing  upon 
the  prognosis,  inasmuch  as  these  cases  with  peritoneal  adhesions  and 
thickenings  live  for  a  sufficiently  long  time  to  make  repeated  tap- 
pings necessary  ;  whereas  in  cirrhosis  of  the  liver  uncomplicated  by 
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these  inflammatory  lesions  death  occurred  either  before  tapping  had 
been  required  or  before  a  second  removal  had  been  practised.  It  is 
possible  that  the  longer  life  after  the  appearance  of  ascites  in  Hale 
White's  six  cases  of  cirrhosis  of  the  liver  with  chronic  peritonitis 
and  perihepatitis  was  due  not  to  the  fact  that  the  ascites  was  pro- 
duced by  the  chronic  peritonitis  and  perihepatitis,  but  because  the 
effects  of  cirrhosis  of  the  liver  as  regards  the  portal  system  were  ob- 
viated by  the  formation  of  peritoneal  adhesions  somewliat  similar  to 
those  aimed  at  in  Talma's  operation. 

An  interesting  case  somewhat  bearing  upon  this  question  was  re- 
ported by  R.  L.  MacDonald  {Medical  News,  October  12,  1889,  p. 
398).  This  case  was  apparently  cured,  after  sixty  tappings,  with 
the  removal  of  an  aggregate  of  9000  ounces.  After  an  interval  of 
four  years  from  the  last  tapping  the  patient  was  still  in  good  health. 
In  the  same  paper  he  records  a  second  patient  wherein  cure  resulted, 
although  at  one  time  it  was  necessary  to  remove  the  ascitic  fluid 
once  every  three  weeks.  Altogether  thirty-one  aspirations  were 
performed,  by  which  from  8600  to  9000  ounces  had  been  removed. 
At  the  time  when  he  was  last  seen,  about  a  year  after  first  coming 
under  observation  and  six  months  after  the  last  tapping,  the  fluid 
had  not  reaccumulated.  Owing  to  the  fact  that  both  patients  recov- 
ered it  is  impossible  to  say  to  what  the  cure  must  be  attributed ; 
possibly  compensatory  dilatation  of  the  systemic  venous  trunks  ob- 
viated the  results  of  portal  obstruction,  but  it  is  impossible  to  say 
whether  the  repeated  tappings  had  anything  to  do  with  this  forma- 
tion of  a  collateral  circulation. 

Quincke  {NotJmageVs  spec.  Path.  u.  Therap.,  Band  xviii.,  Theil 
1)  refers  briefly  to  a  case  reported  by  Casati  where  ascites  disap- 
peared after  111  punctures.  Quincke  states  that  the  relief  from  the 
establishment  of  a  collateral  circulation  rarely  becomes  sufficient  to 
cause  the  disappearance  of  ascites.  He  gives  the  average  duration 
of  life  after  the  establishment  of  cirrhosis  at  ten  years.  He  states, 
however,  that  he  does  not  believe  the  establishment  of  a  collateral 
circulation  can  contribute  much  to  the  relief  of  an  obstructive 
ascites,  but  that  when  an  outspoken  ascites  disappears  it  is  because 
chronic  peritonitis  has  had  a  part  in  its  production.  Possibly  the 
same  remark  might  hold  good  here  as  was  made  in  regard  to  Hale 
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White's  observations,  namely,  that  in  the  cases  of  cirrhosis  of  the 
liver  with  chronic  peritonitis  the  survival  for  a  considerable  length 
of  time  was  due  to  the  fiict  that  the  latter  lesion  assists  in  some  way 
in  the  formation  of  a  collateral  circulation. 

History  and  Theory  of  the  Operation.  To  Talma,  of  Utrecht, 
belongs  the  credit  of  first  suggesting  the  operative  formation  of  ad- 
hesions between  the  abdominal  organs  and  the  parietes  for  the  cure . 
of  ascites  due  to  cirrhosis  of  the  liver.  As  a  result  of  this  suggestion 
three  operations  were  performed  in  Holland;  the  first,  in  1889,  by 
Van  der  Muele,  the  patient  speedily  dying  from  shock  ;  the  second 
by  Schelkly,  in  1891,  in  which  the  patient  on  the  fourteenth  day, 
during  violent  delirium,  tore  ofi"  his  dressing  and  infected  the  wound ; 
death  from  peritonitis  speedily  followed.  The  third  by  Thomas 
Lens,  in  1892.  This  case  survived  the  operation,  but  died  in  six 
months  without  diminution  in  the  ascites.  The  failure  of  the  im- 
provement was  attributed  to  the  smallness  and  atrophic  condition 
of  the  liver.  Such  poor  results  seem  to  have  had  their  effect  on 
Continental  surgeons,  for  no  further  operations  were  undertaken  for 
four  years. 

In  the  meantime  Drummond  and  Morison  independently  con- 
ceived the  same  idea  as  Talma,  and  in  1894  and  1895  Morison 
operated  on  two  cases  in  England.  In  the  first  patient  the  diag- 
nosis is  in  doubt,  as  the  liver  at  the  time  of  operation  showed  no 
evidence  of  cirrhosis.  The  patient  died  nineteen  months  after 
operation  without  any  diminution  in  the  ascites.  In  the  second 
case  the  liver  was  typically  cirrhotic,  the  ascites  disappeared,  and 
the  patient  was  well  two  years  later.  To  Drummond  and  Morison 
must  be  given  the  credit  of  being  the  first  to  bring  the  operation  to 
a  successful  issue,  and  by  their  success  to  have  brought  the  procedure 
prominently  before  the  medical  world. 

The  operation  was  designed  on  the  theory  that  ascites  in  cirrhosis 
of  the  liver  is  due  to  obstructed  portal  circulation — i.  e.,  to  the 
increased  pressure  in  the  portal  vein.  If,  therefore,  some  of  the 
portal  blood  could  be  made  to  go  directly  into  the  systemic  circula- 
tion without  passing  through  the  liver,  the  pressure  in  the  portal 
vein  would  be  relieved  and  the  ascites  would  disappear.  Several 
cases  of  cirrhosis  of  the  liver  (such  as  those  mentioned  above)  have 
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been  reported  in  which,  after  repeated  tappings,  the  ascites  has  per- 
manently disappeared,  and  in  one  case  the  patient  lived  twenty  years, 
death  resulting  then  from  causes  unconnected  with  the  liver.  Post- 
mortem examination  of  several  cases  of  cirrhosis  of  the  liver  where 
ascites  was  absent  seemed  to  show  one  of  two  things :  either  that 
the  viscera  were  connected  to  the  parietes  by  vascular  adhesions,  or 
that  the  normal  communications  between  the  portal  and  systemic 
veins  were  greatly  increased  in  capacity.  These  normal  communi- 
cations are :  a  vein  in  the  round  ligament  of  the  liver  connecting 
the  left  branch  of  the  portal  with  the  epigastric  and  other  veins  in 
the  abdominal  wall;  veins  in  the  subperitoneal  tissue  lying  between 
the  folds  of  the  hepatic  ligaments  connecting  the  portal  trunk  with 
the  phrenic  vein  and  vena  azygos  major;  the  coronary  veins  com- 
municating with  both  the  azygos  veins  through  the  (esophageal 
plexus ;  the  inferior  mesenteric  vein  communicating  with  the  iliac 
by  means  of  the  middle  and  inferior  hemorrhoidal  plexuses.  The 
pancreatic  veins  can  also  empty  into  the  retroperitoneal  veins. 

Talma  has  lately  reported  three  cases  in  which  a  natural  collateral 
circulation  was  evident.  All  were  subjects  of  cirrhosis  of  the  liver, 
and  at  one  time  ascites  had  been  present,  but  had  disappeared  before 
death.  One  died  of  acute  bronchitis,  the  second  from  a  stab  wound 
of  the  abdomen,  and  the  third  from  toxaemia  due  to  a  progression  of 
the  disease.  At  the  autopsies  an  abundant  collateral  circulation 
through  enlargement  of  natural  channels  was  easily  demonstrable. 
In  one  case  the  vein  of  the  round  ligament  of  the  liver  was  as  large 
as  a  finger. 

An  enlargement  of  this  collateral  circulation  may  sometimes  be 
seen  during  life  in  the  superficial  veins  running  through  the  ab- 
dominal wall,  and  occasionally  by  the  formation  of  a  "  caput  me- 
dusae "  at  the  umbilicus.  When  these  communicating  veins  enlarge 
a  very  considerable  amount  of  blood  may  be  thrown  directly  from 
the  portal  into  the  systemic  circulation  without  passing  through  the 
liver.  If  these  veins  do  not  enlarge,  or  increase  so  little  in  size  as 
to  aff"ord  little  or  no  relief  to  the  portal  congestion,  new  channels 
may  be  formed  by  adhesions  between  the  viscera  and  the  abdominal 
parietes.  Such  adhesions  will  develop  innumerable  little  vessels, 
which  will  enlarge  and  carrv  a  considerable  amount  of  blood,  if  they 
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are  needed  in  economy.  We  have  all  seen  repeatedly  the  enormous 
veins  that  will  form  in  the  omentum  when  it  becomes  adherent  to 
large  tumors  of  the  uterus  or  ovary,  and  the  free  communication 
these  vessels  have  with  the  new  growth. 

Drummond  and  Morison  therefore  reasoned  that  if  the  mechanical 
theory  of  ascites  in  cirrhosis  of  the  liver  is  correct,  the  establishment 
of  a  new  accessory  circulation  between  the  portal  and  systemic  sys- 
tems would  cure  the  ascites,  and  so  remove  one  of  the  chief  causes 
of  suffering  and  death  in  this  disease. 

There  are,  however,  some  who  object  to  the  mechanical  assump- 
tion of  the  ascites  on  the  ground  that  it  does  not  occur  when  the 
blood-pressure  is  presumably  highest  in  the  portal  vein — i.  e.,  early 
in  the  course  of  the  disease,  when  hemorrhage  from  the  stomach  and 
bowels  are  met  with — but  believe  that  ascites  is  a  later  manifestation 
of  the  disease  as  a  result  of  the  toxremic  condition  of  the  blood. 
This  toxfemic  state  depends  upon  the  cirrhotic  liver  being  unable  to 
destroy  the  poisons  that  are  continually  passing  to  and  from  the 
alimentary  canal,  and  these  poisons,  reaching  the  general  circula- 
tion, exert  a  lymphagogue  action  and  lead  to  ccdema  of  the  feet, 
ascites,  etc.  They  therefore  urge  that  the  formation  of  an  artificial 
collateral  circulation,  while  it  may  modify  portal  engorgement,  would 
not  tend  to  improve  the  general  state  of  health,  but  rather  the  re- 
verse. However,  if  such  a  collateral  circulation  does  lead  to  im- 
provement, the  improvement  might  be  explained  in  two  ways : 
1.  By  diminishing  the  flow  of  blood  through  the  liver  it  may 
enable  the  liver  to  deal  more  efficiently  with  the  blood  that  passes 
through  it,  and  so  reduce  the  toxtemic  condition.  2.  The  increased 
vascular  supply  to  the  surface  of  the  liver  may  enable  the  hepatic 
cells  to  undergo  compensatory  hyperplasia  by  improving  their  nutri- 
tion. The  compensatory  hypertrophy  of  the  liver  will  enable  the 
organ  to  carry  on  more  efficiently  its  important  functions,  and  so 
lead  to  a  latency  of  its  symptoms. 

In  refutation  of  this  latter  theory,  namely,  that  the  ascites  is  due 
to  the  toxiemic  ccndition  of  the  blood,  we  would  advance  the  follow- 
ing argument:  1.  The  hemorrhages  from  the  stomach  and  bowels 
in  the  early  stage  of  the  disease  do  not  necessarily  prove  that  the 
pressure  in  the  portal  vein  is  then  at  its  highest,  as  they  also  may 
be  accounted  for  in  nature's  attempt  to  increase  the  collateral  circula- 
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tion  by  enlarging  the  cesophageal  and  hemorrhoidal  plexuses,  such 
enlarged  vessels  having  less  resistance  to  the  pressure  than  normal 
ones.  2.  The  lymphagogue  action  of  the  toxjemic  poisons  in  the 
general  circulation  should  exert  such  action  wherever  the  general 
circulation  goes,  and  we  should  have,  beside  oedema  of  the  legs, 
oedema  of  the  hands,  of  the  face,  of  the  brain,  etc.,  effusions  within 
the  pleura,  pericardium,  and  membranes  of  the  brain,  and  the  most 
prominent  effusion  should  not  be  where  alone  the  portal  blood  exists, 
namely,  the  peritoneum.  3.  In  the  first  case  we  reported — a  man 
requiring  frequent  tappings  for  the  relief  of  ascites — artificial  ad- 
hesions were  produced.  The  man  lived  two  months  without  a  return 
of  ascites,  dying  as  a  result  of  progressive  toxfcmia.  His  liver  was 
about  half  the  normal  size.  If  toxremia  had  been  the  cause  of  the 
ascites  the  fluid  should  have  reaccumulated,  for  he  died  a  toxic  death. 

We  would  therefore  hold  that  with  our  present  knowledge  as  to 
the  cause  of  ascites  in  cirrhosis  of  the  liver  the  mechanical  explana- 
tion is  the  best,  and  that  through  the  relief  of  the  portal  congestion, 
either  by  the  existing  channels  or  by  the  production  of  new  ones, 
ascites  may  be  prevented. 

The  effects  of  portal  blood  passing  directly  into  the  general  cir- 
culation have  been  verv  carefully  studied  in  a  series  of  experiments 
in  dogs.  N.  Y.  Eck,  in  1874,  conceived  the  idea  of  establishing  a 
permanent  communication  between  the  vena  cava  and  the  portal 
vein  after  ligature  of  the  latter  at  its  entrance  into  the  liver.  The 
experiments  were  very  fatal.  Of  eight  dogs  treated  in  this  manner 
seven  died  within  a  week,  and  one,  after  living  two  and  a  half 
months,  ran  away  and  was  lost  before  the  effects  of  the  operation 
could  be  studied.  J.  J.  Stolnikow  repeated  Eck's  experiments  in 
1882  with  equally  fatal  results.  The  post-mortem  examination  of 
the  liver  in  his  cases  showed  neither  macroscopically  nor  micro- 
scopically any  change  from  the  normal.  The  gall-bladder  was  filled 
with  bile,  the  intestines  contained  bile,  and  the  stools  were  of  nor- 
mal color.  In  no  case  was  there  any  degeneration  or  necrosis  of  the 
liver.  This  is,  of  course,  natural,  as  in  no  case  was  the  nutrition  of 
the  liver  (the  hepatic  artery)  interfered  with.  It  is  interesting  to 
note  that  bile  was  still  formed,  although  all  portal  blood  was  cut  off 
from  the  liver. 

In  1892   Hahn,  Massen,  Nencki,  and  Pawlaw  began  a  similar 
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series  of  experiments,  and,  owing  to  improved  instruments  and  an 
antiseptic  technique,  their  results  were  much  less  fatal.  Of  sixty 
dogs  operated  upon  twenty  recovered  and  were  carefully  studied. 
The  facts  brought  out  are  extremely  interesting.  A  considerable 
number  of  dogs  showed  an  immediate  change  in  disposition,  which 
lasted  for  a  longer  or  shorter  period.  Gentle  and  obedient  dogs 
became  cross,  peevish,  and  disobedient,  and  some  so  fierce  that  they 
could  not  be  approached.  Stages  of  excitement  and  depression  fol- 
lowed each  other,  the  ataxic  gait  was  noticed,  and  stupor,  coma,  and 
convulsions  were  present.  Such  symptoms  were  sometimes  followed 
by  death,  but  often  the  dog  entirely  recovered.  They  appeared,  as 
a  rule,  immediately  after  operation,  but  occasionally  were  delayed  for 
days.  The  temperature  following  operation  was  always  subnormal, 
and  the  following  day  it  would  rise  one  or  two  degrees  and  remain 
there  for  ten  or  fifteen  days.  Some  dogs  lost  progressively  in  weight 
until  their  death  ;  others  kept  their  weight  or  even  gained.  When 
a  dog  was  fed  with  meat  the  above  symptoms  speedily  appeared, 
sometimes  with  a  fatal  result ;  when  fed  with  non-nitrogenous  foods 
they  seemed  perfectly  well.  Such  phenomena  resemble  closely  a 
toxsemic  or  urjemic  condition  in  man,  and  seemed  to  be  the  result 
of  nitrogenous  foods.  The  experiments  teach  us  that  if  portal  blood 
is  to  be  brought  directly  into  the  systemic  circulation  this  should  be 
done  gradually,  in  order  to  avoid  an  overwhelming  toxa?mia ;  and 
also  when  a  collateral  circulation  is  established,  and  our  patient 
shows  signs  of  excitement  or  depression,  nitrogenous  foods  should 
be  reduced  or  entirely  cut  ofi"  for  a  period  of  time. 

Tilmann  undertook  another  series  of  experiments  on  dogs  to  prove 
the  value  of  peritoneal  adhesions  in  forming  a  collateral  circulation. 
He  found  that  dogs  in  which  he  ligated  the  portal  vein,  or  the  mesen- 
teric vein  before  it  was  joined  by  the  gastric  and  splenic,  died.  In 
one  the  mesenteric  vein  was  ligated  and  at  the  same  time  the  omen- 
tum was  stitched  to  the  abdominal  wall.  Death  occurred  in  thirty- 
six  hours.  In  one  the  peritoneum  was  partially  stripped  from  the 
abdominal  parietes  and  the  omentum  placed  between  it  and  the  rest 
of  the  abdominal  wall ;  the  intestines  were  at  the  same  time  irritated 
with  antiseptic  solutions.  Eight  days  later  the  abdomen  was  re- 
opened and  the  mesenteric  vein  ligated.  The  dog  was  very  ill  with 
hemorrhages  from  the  bowel.     Eight  days  later  he  was  again  re- 
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opened  and  the  portal  vein  ligated  at  its  entrance  to  the  liver.-  Bloody 
stools  again  appeared,  but  the  dog  recovered.  Innumerable  small 
veins  became  apparent  on  the  abdominal  wall.  A  large  hernia  de- 
veloped in  the  scar  of  the  first  operation,  which  later  ulcerated,  with 
profuse  hemorrhage.  After  twelve  weeks  the  dog  was  killed.  The 
mesenteric  vein  was  changed  into  a  fibrous  cord,  but  the  portal  vein 
had  not  entirely  closed,  a  central  channel  remaining  of  the  size  of 
a  pin-head.  There  was  fatty  infiltration  of  the  liver.  Such  an 
experiment  clearly  indicates  the  possibility  of  peritoneal  adhesions 
developing  very  numerous  and  efficient  channels  of  communication 
with  the  systemic  veins,  and  also  the  value  of  such  communications 
when  the  portal  system  is  obstructed.  Further  proof  that  such  a 
collateral  circulation  may  be  readily  produced  in  man  is  shown  in 
one  of  Morisons  cases  and  also  in  one  of  ours  (the  pathological  find- 
ings are  detailed  above).  Morison's  case  had  been  operated  upon 
two  years  before  death  for  ascites  with  cirrhosis  of  the  liver.  Since 
then  the  patient  had  regained  normal  health,  and  death  followed  an 
operation  for  ventral  hernia.  At  the  necropsy  the  liver,  spleen, 
omentum,  and  intestines  were  found  attached  to  the  anterior  ab- 
dominal wall,  with  numerous  band-like  adhesions.  Many  of  these 
adhesions  seemed  to  contain  little  beside  bloodvessels,  and  in  several 
of  them  the  vessels  were  four  inches  in  length.  Some  were  the  size 
of  a  normal  radial  artery. 

It  has  been  held  by  some  authorities  that  improvement  in  the 
cases  following  operation  may  be  due  to  the  simple  laparotomy,  and 
they  instance  the  cure  of  tuberculous  peritonitis  by  such  means. 
Many  cases,  through  mistakes  in  diagnosis,  have  had  laparotomy 
performed,  and  when  cirrhosis  of  the  liver  was  found  were  closed 
without  further  operative  procedure.  In  such  cases  no  benefit  was 
derived  from  the  operation.  In  a  case  reported  by  Talma  a  simple 
laparotomy  had  no  effect  on  the  ascites.  A  little  later  a  second 
operation  was  performed  and  the  omentum  stitched  to  the  abdominal 
wall.     This  resulted  in  a  cure  of  the  ascites. 

The  Operation.  A  variety  of  different  methods  have  been  used 
to  produce  a  collateral  circulation  through  peritoneal  adhesions. 
The  abdomen  has  been  opened  in  the  median  line  above  and  below 
the  umbilicus,  in  the  right  semilunar  line  and  on  a  line  parallel  with 
and  one  inch  away  from  the  right  costal  border.     The  omentum  has 
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been  sutured  to  the  incision  alone  and  to  the  anterior  abdominal  wall. 
The  parietal  peritoneum  has  been  detached  and  the  omentum  sutured 
between  it  and  the  abdominal  wall.  The  omentum  has  been  brought 
between  the  liver  and  the  diaphragm  and  sutured  there.  The  sur- 
face of  the  liver  and  spleen  and  intestines  has  been  irritated,  and 
also  the  peritoneum  overlj'ing  them.  The  peritoneal  surfaces  have 
been  irritated  with  dull  and  sharp  curettes,  with  the  blade  of  forceps, 
with  a  hat-pin,  with  finger-nails,  and  with  sponges.  Drainage  has 
been  used,  and,  on  the  ether  hand,  the  abdomen  has  been  closed 
without  it.  Ether,  chloroform,  nitrous  oxide  gas,  and  local  anaes- 
thesia have  all  been  used.  In  view  of  the  danger  of  kidney  compli- 
cations, two  cases  having  died  from  urtemia,  I  (Le  Conte)  would 
strongly  condemn  the  use  of  ether. 

I  (Le  Conte)  should  recommend  the  following  method  under  local 
anaesthesia  or  chloroform  narcosis :  The  incision  is  made  above  the 
umbilicus  and  a  little  to  the  left  of  the  median  line,  so  that  no  injury 
may  come  to  the  vein  in  the  round  ligament.  The  liver  is  then  in- 
spected and  palpated  to  confirm  the  diagnosis.  A  small  opening  in 
the  median  line  above  the  pubis  is  made,  and  through  this  the  fluid 
is  siphoned  oft'  while  the  operation  above  is  being  completed.  The 
parietal  peritoneum  over  the  omentum,  liver,  and  spleen  (if  the  latter 
organ  is  enlarged)  is  dried  and  gently  rubbed  with  a  gauze  sponge, 
the  same  treatment  being  also  given  to  the  surfaces  of  the  organs. 
Rougher  handling  is  entirely  unnecessary,  as  a  healthy  peritoneum 
when  brought  in  contact  with  dry  gauze  for  a  fraction  of  a  minute 
will  retain  the  impression  of  the  gauze  mesh.  The  omentum  is  then 
stitched  in  two  or  three  places  with  catgut  to  the  anterior  abdominal 
wall  and  the  incision  closed.  If  the  operation  is  undertaken  in  a 
hospital,  where  you  may  be  reasonably  sure  that  a  drainage-tube 
will  be  properly  cared  for,  drainage  may  be  made  through  the  lower 
opening,  particularly  in  cases  where  the  ascites  has  been  rapidly  re- 
accumulating.  If  you  have  no  confidence  in  the  nursing,  close  the 
lower  wound  also  and  resort  to  tapping  until  such  time  as  the  col- 
lateral circulation  has  been  established.  Drainage  is  very  useful  for 
three  or  four  days,  until  the  adhesions  can  become  firm.  To  use  it 
for  more  than  a  week  seems  to  be  a  useless  risk  to  the  patient,  as  a 
tube  tract  is  probably  not  formed  so  quickly  as  in  an  ordinary  lapa- 
rotomy, owing  to  the  abundant  secretion  of  fluid,  and  therefore  the 
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dangers  of  infection  are  greater.  If  the  Trendelenburg  table  is  used 
the  patient  may  be  raised  to  a  semi-sitting  position  while  the  ascitic 
fluid  is  being  siphoned  off.  After  the  dressing  is  applied  the  abdo- 
men should  be  encircled  with  broad  adhesive  straps  from  the  ensi- 
form  cartilage  to  below  the  umbilicus,  in  order  that  the  parietal 
peritoneum  may  be  brought  and  kept  in  contact  with  the  visceral. 
The  operation  can  be  quickly  finished,  and  should  be  scarcely  more 
dangerous  than  an  exploratory  laparotomy  ;  but  we  must  remember 
that  other  organs  beside  the  liver  are  frequently  diseased  (the  heart, 
kidneys,  and  bloodvessels),  and  such  subjects  endure  operative  inter- 
ference but  poorly. 

We  have  been  able  to  collect  from  the  literature  twenty-two  cases. 
Ewart's  case  has  not  been  added  to  the  table,  as  the  post-mortem 
proved  it  to  be  one  of  calcareous  adherent  pericarditis  and  not  one 
of  cirrhosis.  A  case  by  Delageniere  and  two  Italian  cases  have  also 
been  omitted,  because  we  have  been  unable  to  find  any  authentic 
report  of  their  histories  or  the  results  of  operation,  although  a  cure 
is  said  to  have  been  brought  about.  One  case  (No.  4)  was  included, 
although  the  diagnosis  of  cirrhosis  was  doubtful  and  was  not  eon- 
firmed  at  operation. 

These  twenty-two  cases  represent  all  we  have  been  able  to  gather 
from  the  literature  on  the  subject.  In  what  proportion  they  repre- 
sent the  total  number  of  cases  operated  upon  we  have  no  means  of 
knowing.  Small  as  the  number  is,  it  is  all  we  have  from  which  to 
draw  our  conclusions.  We  may  look  at  this  table  in  three  ways. 
Taking  all  the  cases  recorded  in  it  we  have  a  total  of  twenty-two 
operations,  with  five  immediate  deaths  (death  ensuing  from  a  few 
hours  to  fourteen  days  after  operation),  three  ultimate  deaths  (the 
period  of  life  varying  from  two  to  nine  months,  two  having  no  im- 
provement in  the  ascites  and  one  with  the  ascites  cured),  three  un- 
improved, two  improved  (where  the  ascites  recurred  more  slowly  and 
in  lessened  amount),  and  nine  recoveries.  Placed  in  percentages  it 
will  read : 

Immediate  death 22.7  per  cent. 

Ultimate  death 13.6        " 

Unimproved 13.6        " 

Improved 9.1        " 

Recovered 40.9       " 
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If  we  eliminate  the  first  three  cases  because  the  operative  pro- 
cedure at  that  time  seems  faulty  and  the  technique  not  as  perfect  as 
it  is  to-day,  and  also  the  fourth  case  because  the  diagnosis  of  cirrhosis 
is  doubtful,  we  have  a  total  of  eighteen  cases,  with  three  immediate 
deaths  (one  from  infection  and  two  as  the  result  of  kidney  complica- 
tions), one  ultimate  death,  three  unimproved,  two  improved,  and 
nine  recoveries. 

Placed  in  percentages  it  will  read : 

Immediate  death 16.6  jjcr  cent. 

Ultimate  death 5.5        " 

Unimproved 16.6        " 

Improved 11.1        " 

Kecovered 50.0        " 

If  we  still  further  eliminate  No.  8  because  the  operation  was  com- 
plicated by  the  removal  of  a  large  interligamentary  ovarian  cyst  and 
the  radical  cure  of  an  umbilical  hernia,  and  No.  10  on  account  of 
the  presence  of  a  hydatid  cyst  of  the  liver,  and  also  Nos.  13  and  14 
because  the  cirrhosis  of  the  liver  was  not  primary,  but  secondary  to 
a  chronic  peritonitis,  we  will  have  a  total  of  fourteen  cases,  with  one 
immediate  and  one  ultimate  death,  one  unimproved,  two  improved, 
and  nine  recoveries.     In  the  table  of  percentages  it  will  read  : 

Immediate  death 7.1  per  cent. 

Ultimate  death 7.1        " 

Unimproved 7.1        " 

Improved 14.3       •' 

Eecovered 64.3       " 

Contrasting  the  worst  view  with  the  best  possible  construction  we 
can  place  on  this  table,  we  have  the  operative  mortality  lying  some- 
where between  23  per  cent,  and  7  per  cent,  and  the  recoveries  be- 
tween 41  per  cent,  and  64  per  cent.  When  we  remember  that  the 
cases  subjected  to  operation  had  been  for  weeks  or  months  under 
careful  medical  treatment  and  had  been  repeatedly  tapped,  and  that 
their  condition  was  unimproved  or  growing  steadily  worse,  the  above 
statistics  are  certainly  very  encouraging.  Weir  has  aptly  said  :  "  Of 
necessity,  in  the  early  stages  of  any  surgical  measure  such  as  this, 
one  must  and  should  operate  only  on  those  patients  who  are  regarded 
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as  hopeless  of  cure  by  any  other  means."  This,  of  course,  reduces 
the  chances  of  success  to  a  minimum. 

It  is  interesting  to  note  that  in  one  case  (No.  12)  operation  was 
undertaken  on  account  of  severe  hemorrhages  from  the  bowel.  The 
patient  bad  hypertrophic  cirrhosis  without  ascites,  and  after  opera- 
tion the  hemorrhages  ceased.  Talma  in  this  connection  recommends 
that  where  hemorrhages  from  the  oesophageal  plexuses  are  free,  oper- 
ation should  be  performed. 

In  speaking  of  the  chances  of  success  or  failure  after  operation 
Talma  lays  particular  stress  upon  two  points  :  1.  That  the  cirrhosis 
of  the  liver  is  a  primary  one,  and  not  secondary  to  some  other  dis- 
ease, as  chronic  peritonitis  with  serous  effusion.  How  such  a  differ- 
ential diagnosis  may  be  made  before  operation  we  do  not  know,  but 
the  points  of  difference  when  the  peritoneum  is  once  opened  are 
marked.  In  a  primary  cirrhosis  the  thin  and  glistening  character 
of  the  peritoneum  is  scarcely  altered  from  the  normal,  although 
many  fine  injected  bloodvessels  may  be  seen  through  it,  while  in 
chronic  peritonitis  the  membrane  is  tough,  much  thickened,  and  has 
lost  its  glistening  character.  2.  That  the  function  of  the  liver  cells 
must  still  be  good.  If  the  liver  is  so  atrophied  that  the  functions  of 
its  cells  are  reduced  to  their  lowest  ebb  it  is  not  to  be  presumed  that 
operation  will  restore  such  function  or  prolong  life,  although  the 
ascites  may  not  return. 

Let  us  look  for  a  moment  at  some  of  the  opinions  expressed  by 
others.  Rolleston  and  Turner  advise  early  operation,  before  the  liver 
tissue  becomes  so  degenerated  as  to  be  beyond  the  hope  of  undergoing 
any  improvement.  They  believe  that  medical  treatment  should  be 
persisted  in  only  while  the  diagnosis  is  in  doubt,  and  should  be 
especially  directed  to  counteract  any  possible  syphilitic  disease  of 
the  liver.  When  a  course  of  iodide  of  potassium  has  not  benefited 
a  case  of  ascites  which  is  thought  to  be  due  to  either  syphilis  or  cir- 
rhosis, medical  treatment  should  be  suspended  and  operative  meas- 
ures employed.  They  further  recommend  that  when  cirrhosis  can 
be  diagnosed  with  fair  certainty  in  the  preascitic  stage,  from  the 
presence  of  hsematemesis,  enlarged  spleen,  etc.,  operative  treatment 
would  probably  succeed  better  than  in  the  later  stages.  Morison 
believes  that  it  is  no  longer  advisable  to  treat  ascites  due  to  cirrhosis 
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of  the  liver  by  repeated  tappings  if  the  patient  is  otherwise  sound 
and  in  fair  general  condition.  After  one  or  two  tappings  have  failed 
operation  offers  the  best  chance  for  a  prolonged  and  useful  life. 
Talma's  views  are  practically  the  same.  Friedmann  states  that  a 
sine  qua  non  before  operation  is  undertaken  is  that  the  liver  cells 
must  still  have  the  power  to  act — i.  e.,  before  the  liver  is  too  far 
degenerated — and  recommends  operation  not  later  than  after  the 
second  tapping. 

Expressions  such  as  these  by  men  who  have  given  the  subject 
much  thought  and  careful  study,  and  who  have  had  a  personal 
experience  with  the  operation,  are  not  to  be  brushed  aside  lightly. 

CoNCLUSioxs.  A  priori  cases  of  cirrhosis  of  the  liver  stand  injury 
badly,  and  therefore  are  poor  subjects  for  operation.  The  resistance 
of  their  tissues  is  presumably  much  less  than  in  health.  The  exact 
estimation  of  the  amount  of  degeneration  of  the  various  organs,  in- 
cluding the  liver,  is  extremely  difBcult  or  impossible,  consequently 
the  mortality  of  the  operation  under  consideration  would  naturally 
be  expected  to  be  relatively  high.  The  statistics  given  above  seem 
to  show  that  the  operation  has  won  a  distinct  place,  and  in  the  future 
a  clearer  conception  of  the  suitability  of  particular  cases  for  the 
operation  may  be  possible.  Without  operation  these  patients  as  a 
class  are  doomed  to  a  life  of  perpetual  invalidism,  requiring  con- 
stant treatment  and  repeated  tappings  to  make  life  bearable.  It  is 
our  opinion  that  where  the  diagnosis  of  pure  portal  cirrhosis  of  the 
liver  can  be  made,  and  where  persistent  and  well-directed  medical 
treatment  is  productive  of  insignificant  results,  the  operation  should 
be  strongly  recommended.  On  the  other  hand,  it  would  seem  that 
the  operation  is  scarcely  indicated,  if  not  contraindicated,  in  cases  of 
ascites  associated  with  other  kinds  of  cirrhosis  (Hauot's,  sy])hilitic, 
mixed,  etc.),  or  with  chronic  peritonitis. 

Note. — In  an  abstract  in  the  Lit.  Beilage  der  deutsch.  med. 
Woch.,  January  3,  1901,  p.  7,  reference  is  made  to  an  article  by 
P.  Commandini  and  W.  Salvolini  {Gaz.  degli  Ospedali  e  del.  Clinic, 
No.  150),  in  which  two  cases  of  cirrhosis  of  the  liver  are  reported 
where  the  omentum  was  sutured  to  the  abdominal  wall.  In  one 
death  occurred  on  the  fourteenth  day  after  operation,  in  the  other 
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the  ascites  quickly  returned.     The  reference  was  seen  too  hite  for 
incorporation  into  our  tahie. 
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DISCUSSION. 

Dr.  Charles  Baum  :  I  recently  saw  a  case  of  cirrhosis  of  the  liver  in 
which  Dr.  John  B.  Deaver  made  an  abdominal  incision,  and  six  months 
afterward  there  had  been  no  return  of  the  ascites.  I  have  not  seen  the  patient 
for  four  montlis.  The  patient  was  a  drinking  woman,  between  forty-five  and 
forty-six  years  of  age.     She  had  not  had  a  return  of  the  ascitic  fluid. 

Another  case  came  under  my  observation  some  time  ago  in  which  I 
tapped  a  woman  forty-eight  times.  By  measurement  five  hundred  and 
twelve  ounces  of  fluid  were  withdrawn  at  one  time,  some  fluid  having  been 
lost.  She  had  two  attacks  of  severe  haematemesis.  For  some  time  tappings 
were  necessitated  every  two  weeks,  and  finally  she  died  at  sixty-two  years 
of  age.  The  duration  of  the  disease  was  three  years.  There  was  no  history 
of  alcohol  or  syphilis.  One  other  feature  I  would  mention,  when  medical 
means  apparently  had  failed  :  she  took  as  many  as  four  drojis  of  croton  oil 
without  any  effect.  One  week  later,  by  accident,  she  was  given  a  spoonful 
of  Husband's  magnesia,  which  gave  her  three  profuse  liquid  stools.  Until 
her  death,  from  exhaustion,  this  medicine  would  cause  a  liquid  stool. 

Dr.  James  Tyson  :  I  have  had  one  case  of  cirrliosis  of  the  liver,  operated 
for  ascites.  The  history  is  as  follows:  The  patient  was  under  my  care  in 
the  Philadelphia  Hospital  in  April,  1900.     He  was  tapped  while  there  and 
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treated  with  diuretics  and  aperients  until  finally  tlie  fluid  ceased  to  return, 
and  he  w;is  discharged  apparently  cured.  A  month  or  two  later  he  was  ad- 
mitted to  my  wards  in  the  University  Hospital  with  a  large  accumulation 
of  fluid,  where  he  was  again  tapped  a  number  of  times.  His  health  was 
evidently  failing,  when  I  left  for  my  holiday,  and  he  passed  over  to  the 
surgical  wards  of  Dr.  Frazier,  and  during  the  summer  he  was  operated  on. 
I  found  him  again  in  ray  wards  on  my  return  apparently  relieved  by  the 
operation.  He  remained  under  observation  until  Christmas,  when  he  was 
discharged.  Naturally  the  impression  I  gain  from  the  experience  of  the 
operation  is  a  fiivorable  one.  I  trust  that  Dr.  Frazier  is  here  and  can  say 
something  more  about  the  operation  himself. 

Dk.  John  B.  Deavee  :  I  would  like  to  go  on  record  as  having  had  one 
operation  of  the  kind  reported ;  the  patient  died.  I  have  seen  permanent 
recovery  follow  simple  tapping. 

I  very  much  question  if  it  promises  as  much  as  we  think.  I  believe 
cirrhosis  of  the  liver  is  only  part  and  parcel  of  a  general  cirrhotic  process, 
and  the  liver  being  a  huge  organ,  we  have  more  pronounced  evidence  of 
the  cirrhotic  process  here  than  elsewhere.  I  would,  therefore,  trust  to  tap- 
ping rather  than  having  the  abdomen  opened  up  with  the  idea  of  exciting 
the  formation  of  adhesions,  etc. 

De.  Arthue  V.  Meigs  :  One  of  these  patients  was  under  my  care,  having 
been  transferred  to  me  on  December  1st,  when  I  went  on  duty  at  the  Penn- 
sylvania Hospital.  He  died  five  days  after  I  took  charge  of  him.  Dr. 
Le  Conte  quotes  one  authority  as  recommending  immediate  operation  in 
cases  of  cirrhosis  of  the  liver  pure  and  simple,  in  which  the  patient  is  in 
other  respects  well.  It  has  not  been  my  good  fortune  to  meet  with  such 
cases.  People  I  have  dealt  with  having  cirrhosis  of  the  liver  have  always 
had  grave  diseases  of  other  organs,  and  it  seems  to  me,  for  this  reason,  that 
the  operation  can  have  only  a  limited  use.  It  is  like  the  operations  which 
have  been  done  for  the  relief  of  aneurism  of  the  great  vessels  within  the 
thorax,  they  have  been  very  unsuccessful,  because  the  patients  are  always 
greatly  diseased  in  other  ways. 

I  should  like  to  ask  Drs.  Le  Conte  and  Packard  in  regard  to  one  point.  I 
was  present  at  the  autopsy,  although  I  did  not  make  it  myself,  and  it  was 
already  established  that  the  operation  had  been  successful  in  causing  the 
formation  of  adhesions.  Do  they  believe  it  is  established  that  a  collateral 
circulation  was  formed?  I  have  examined  such  adhesions  with  the  micro- 
scope, and  it  seems  to  me  that  as  a  general  thing  they  are  nearly  avascular. 
They  are  generally  fibroid  and  poorly  supplied  with  bloodvessels.  I  should 
like  to  ask  whether  the  formation  of  the  adhesions  proves  that  a  collateral 
circulation  also  had  been  established. 

Dr.  D.  L.  Edsall:  I  should  like  to  ask  whether  in  the  ciises  reported 
by  Drs.  Le  Conte  and  Packard,  or  in  any  other  ciises  which  they  have 
found  recorded,  there  have  been  any  studies  of  the  occurrence  of  glycosuria. 
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alimentary  glycosuria,  or  actual  diabetes  after  the  operation.  The  relation 
of  the  liver  itself  to  diabetes  is,  of  course,  obscure,  but  the  most  satisfactory 
experimental  evidence,  and  I  think  clinical  evidence  also,  indicates  that 
the  liver  has  no  direct  relation  to  diabetes ;  but  the  chief  reason  that  I  ask 
the  question  is  that  the  direct  introduction  of  sugar  solutions  into  a  vein,  or 
the  absorption  of  sugar  into  the  lower  hemorrhoidal  veins  which  empty  into 
the  cava  and  nut  into  the  j5ortal  system  will  produce  an  "alimentary"  gly- 
cosuria. In  the  operation  described  a  large  part  of  the  portal  circulation  is 
switched  otl'  into  the  general  venous  circulation,  hence  the  sugar  absorbed 
along  the  whole  gastro-intestinal  tract  is  to  a  considerable  extent  passing 
directly  into  the  general  venous  circulation,  and  I  should  think  there  would 
likely  be  glycosuria,  particularly  after  the  administration  of  a  considerable 
quantity  of  grape  sugar  solution — that  is,  so-called  alimentary  glycosuria. 
From  a  consideration  of  animal  experimentation,  it  does  not  seem  probable 
that  the  operation  under  discussion  would  produce  diabetes,  simply  because 
the  liver  is  to  a  considerable  extent  excluded  from  the  portal  circulation. 
One  other  factor,  however,  makes  diabetes  seem  a  not  impossible  result  — 
that  is,  that  in  these  cases  there  is  usually  a  considerable  degree  of  general 
arterio-sclerosis,  and  arterio-sclerosis  seems  to  have  a  fairly  close  relation  to 
a  considerable  number  of  cases  of  diabetes,  particularly  of  mild  form.  It 
seems  possible  that  the  alteration  in  the  circulation,  combined  with  the 
arterio-sclerosis,  could  cause  the  symptoms  of  diabetes,  though  in  the  in- 
stances of  this  operation  which  I  have  seen  reported  no  such  symptoms 
were  recorded.  Should  it  occur  it  would,  of  course,  influence  one  in  decid- 
ing upon  the  operation,  and  would  also  influence  the  prognosis. 

Dr.  Le  Conte  :  In  the  cases  that  Dr.  Packard  and  I  were  able  to  collect 
— twenty-two  in  number — there  was  no  mention  of  glycosuria  being  pres- 
ent, so  we  infer  that  it  did  not  occur.  In  some  of  the  experimental  work 
done  upon  dogs,  particularly  by  Hahn,  Massen,  etc.,  there  is  a  discussion 
on  this  point,  and  if  I  remember  rightly  some  of  the  dogs  showed  sugar  in 
the  urine.  In  answer  to  Dr.  Meigs'  question,  whether  the  collateral  circu- 
lation was  established  in  the  case  which  lived  sixty-one  days,  I  would  say 
yes.  The  adhesions  were  examined  microscopically  and  numerous  blood- 
vessels were  found  in  them.  Adhesions,  unless  injected,  will  scarcely  show 
blood  at  the  time  of  the  post-mortem  examination,  as  the  vessels  are  then 
empty.  Again,  from  the  fact  that  the  man  had  no  demonstrable  ascites 
from  the  time  of  operation  until  he  died,  and  that  previous  to  the  operation 
he  had  to  be  tapped  every  few  days,  I  should  say  that  a  collateral  circula- 
tion had  been  of  benefit.  The  pictures  which  we  show  illustrate  well  the 
large  size  of  the  abdominal  veins.  These  veins  were  present  only  in  a  very 
slight  degree  before  the  operation,  and  since  then  have  slowly  increased  in 
size.  I  therefore  judge  the  operative  results  have  been  good  so  far  as  the 
collateral  circulation  is  concerned. 
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Those  of  you  who  have  visited  the  large  medical  museums  of 
Europe  must  have  been  much  impressed  with  the  extensive  array 
of  beautiful  wax  models  there  on  exhibition.  One  of  the  finest  of 
these  collections  is  in  the  St.  Louis  Hospital,  at  Paris,  in  a  museum 
devoted  to  the  representation  of  cutaneous  diseases.  The  artists 
who  made  these  models  and  those  who  commissioned  them  have 
always  maintained  considerable  secrecy  concerning  the  process  of 
their  preparation.  While  abroad  some  years  ago  I  made  sundry 
unsuccessful  attempts  to  obtain  some  knowledge  upon  the  subject. 
I  am  indebted  for  my  information  to  Dr.  William  S.  Goltheil,  of 
New  York  City,  who  read  an  article  on  "  Plastic  Models  and  their 
Uses"  before  the  New  York  County  Medical  Society  in  1893. 
During  the  past  few  months  Dr.  Wallis  and  myself  have  devoted 
some  time  to  the  preparation  of  wax  models,  which  we  have  the 
pleasure  of  exhibiting  to  you  this  evening.  These  models  were 
made  directly  from  patients  preseutiug  themselves  at  the  skin 
department  of  the  Polyclinic  Hospital. 

No.  1  represents  a  gumniiitous  syphiloderin  of  tlie  le;^,  showing  ulcers 
upon  the  foot  and  leg,  with  a  large  gumma  upon  the  ankle  just  about  to 
break  down.  These  lesions  have  appeared  three  years  after  an  innocent 
chancre  of  the  gum  in  an  untreated  young  woman. 
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No.  2  is  a  case  of  supra-orbital  herpes  zoster  in  a  colored  woman.  The 
unilateral  character  of  the  eruption  is  here  well  shown. 

No.  3  shows  an  epithelioma  of  the  face  of  a  woman,  aged  eighty-three 
years.  The  model  was  made  while  the  patient  was  undergoing  destructive 
treatment  of  the  growth  with  caustic  potash. 

No.  4  represents  a  beginning  psoriasis  upou  the  breast  of  a  young  girl. 

No.  5  shows  the  breast  of  a  woman  with  carcinoma.  The  nipple  is  seen 
to  be  retracted,  but  in  addition  to  this  there  is  a  very  unusual  condition 
in  the  overlying  skin.  There  are  here  seen,  surrounding  the  nipple  in  a 
radiating  manner,  numerous  enlarged  bloodvessels  and  lymphatics. 

No.  (5  is  an  excellent  example  of  an  ulcerative  crustaceous  syphiloderm. 
showing  here  and  there  ulceration  of  the  patches  where  the  crusts  have 
been  removed. 

No.  7  represents  a  papulo-pustular  acne  of  the  face  in  a  young  girl. 

No.  8  represents  a  herpes  zister  involving  the  scapulo-humeral  regions. 

No.  9  represents  a  noduhir  epithelioma  of  the  back  of  the  hand  of  six 
mouths'  duration. 

No.  10  represents  a  case  of  psoriasis,  showing  typical  patches  covered  with 
silvery  scales  upon  the  flexor  surface  of  the  forearm. 

No.  11  represents  a  highly  inflammatory  erythemato-squamous  eczema 
of  the  back  of  the  hand  in  a  market-woman. 

No.  12  represents  an  acute  erythematous  eczema  of  the  eyelids  and  face 
in  a  middle-aged  man. 

No.  13  represents  exfoliation  of  the  nails  of  the  hand  in  a  case  of  acute 
exfoliative  dermatitis,  probably  resulting  from  the  administration  of  large 
doses  of  antipyrine. 

No.  14,  a  series  of  models  representing  the  evolution  of  the  vaccination 
lesion  upon  the  fourth,  sixth,  ninth,  twelfth,  and  fourteenth  days;  also  a 
spurious  raspberry-mark. 

No.  15,  a  model  representing  the  arm  of  a  mulatto,  covered  with  a  discrete 
but  well-marked  eruption  of  smallpox.  The  lesions  are  fully  developed 
pustules,  representing  the  seventh  day  of  the  eruption.  (Casts  made  at  the 
Municipal  Hospital  throuq:h  the  courtesy  of  Dr.  'Welch.) 

The  trend  of  medical  teaeliing  to-day  is  in  the  direction  of  ihe 
elimination  to  as  great,  a  degree  as  possible  of  didactic  instruction 
and  its  substitution  by  clinical  teaching.  It  is  impossible,  how- 
ever, for  the  lecturer  in  medicine  to  liave  constantly  at  his  com- 
mand appropriate  material  to  illustrate  the  lectures  which  he 
happens  to  have  reached  in  his  systematized  .scheme  of  teaching. 
It  is  at  such  times  that  iihotographs — particularly  projected  photo- 
graphs— drawings,  paintings,  and  was  models  are  of  distinct  value. 
These  reproductions  serve  not  only  as  substitutes  for  clinical  teach- 
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ing,  but  they  may  be  used  for  the  faitiiful  preservation  of  visual 
changes  observed  in  rare  eases  of  diseases. 

Wax  models  have  manifold  advantages  over  pictorial  represen- 
tations in  the  flat.  The  artist  is  obliged  to  represent  prominences 
and  depressions — in  other  words  form— by  light  and  shadows. 
No  matter  how  skilfully  this  is  executed  it  is  apt  to  modify  or 
even  distort  normal  color  values  and  effects.  It  is  difficult,  also, 
to  have  the  artist  view  the  changes  to  be  portrayed  as  the  physi- 
cian does.  The  making  of  the  wax  model  itself  is  purely  mechan- 
ical, and  the  personal  equation  of  the  artist  does  not  affect  it.  Its 
coloring,  being  a  simple  copying  from  nature,  is  not  so  susceptible 
to  artistic  distortions. 

The  ingenious  advances  made  in  color  photography  by  Mr. 
Ives,  of  this  city,  will  doubtless  enable  projected  color  photographs 
to  be  used  in  didactic  medical  teaciiing.  There  are,  however,  cer- 
tain obstacles  still  in  the  way  of  its  free  employment,  notably  tiie 
long  exposure  required  to  make  the  plates. 

The  first  step  iu  the  making  of  a  svax  model  is  the  preparation 
of  the  mould  or  cast.  This  is  made  of  plaster-of-Paris,  of  which 
the  variety  used  by  dentists  is  tiie  best.  The  skin  is  to  be  pre- 
pared for  the  reception  of  the  plaster  by  paiutiug  it  with  olive  oil. 
Wherever  hair  is  present,  as  upon  the  eyebrows  and  moustache, 
it  must  be  carefully  anointed  with  a  stiff  ointment,  such  as  resiu 
cerate.  The  imprisonment  of  the  hair  in  the  plaster  is  a  most 
painful  and  embarrassing  accident.  If  the  eyelashes  are  well 
greased  with  vaseline  they  give  no  trouble,  as  a  rule.  The  eye- 
lids should  be  kept  well  shut,  iu  order  to  keep  out  the  irritating 
particles  of  plaster.  It  is  necessary  to  limit  the  spread  of  the 
plaster  in  applying  it  to  the  skin.  This  is  best  accomplished  by 
laying  wet  towels  about  the  proposed  boundaries  of  the  parts. 
The  plaster  is  sprinkled  in  handfuls  or  through  a  sieve  into  a  basin 
of  water  until  the  latter  absorbs  no  more  plaster.  After  the  plaster 
is  entirely  submerged,  and  not  imtil  then,  the  mass  is  stirred.  The 
stirring  should  l)e  carefully  continued  until  the  plaster  acquires  a 
croamv  consistence.  It  is  then  rapidly  poured  upon  the  skin,  care 
Ijeing  taken  to  bring  it  in  <!ontact  with  the  entire  surface  while  yet 
fluid,  in  order  that  it   may  insinuate  itself  into  all  of  the  depres- 
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sions  of  the  skin.  It  is  then  built  up  to  a  desirable  degree  of 
thickness  and  allowed  to  set.  The  settiuc;  is  indicated  by  the 
development  of  warmth.  This  ordinarily  takes  from  five  to  eight 
or  ten  minutes,  depending  upon  the  consistence  of  the  original 
plaster  mass  and  the  temperature  of  the  water.  The  cast  is  then 
removed. 

All  of  the  models  presented  here  this  evening  have  been  made 
from  moulds  cast  in  a  single  piece.  If  it  is  desired  to  make  a  cast 
of  the  whole  circumference  of  a  part  such  as  the  arm,  or  of  a 
region  where  there  are  undercuts,  it  is  necessary  to  make  the  cast 
into  two  or  more  sections.  This  is  done  b}'  laying  a  well-oiled 
thread  over  the  most  prominent  aspect  of  the  part  and  pulling  it 
through  the  plaster  before  the  latter  has  become  hard. 

After  the  mould  has  been  completed  the  wax  may  be  immediately 
poured  into  it  or  it  may  be  set  aside  until  any  convenient  time. 
If  the  cast  is  allowed  to  become  dry  it  must  be  soaked  in  water  for 
a  half-hour  or  more  before  the  wax  is  poured  in,  otherwise  the 
model  will  be  spoiled  by  the  development  of  air-bubbles. 

Before  pouring  it  is  desirable  to  build  a  wall  of  plaster  about 
the  edge  of  the  cast  in  order  to  give  it  a  basin  shape,  so  that  it 
will  hold  a  considerable  amount  of  the  molten  wax.  The  wax 
composition  employed  is  as  follows  : 

White  wax        ........     1  part. 

Yellow  wax      ........     2  parts. 

ParafHn  (about  54°  C.  melting-point)        .         .         .1  part. 

Starch 2  parts. 

Talcum      .         .         .         .         .         .         .         .         .     3      ' 

The  wax  and  parattiu  are  melted  together  upon  a  water-bath  in 
an  ordinary  double  boiler,  and  the  starch  and  talcum,  previously 
mixed,  are  thoroughly  stirred  into  the  mass.  More  or  less  of  a 
flesh-lint  may  be  given  to  wax  by  incorporating  carmine  in  it. 
Either  a  small  quantity  of  powdered  carmine  may  be  rubbed  up 
with  the  starch  and  talcum,  or  it  may  be  dissolved  in  alcohol  and 
the  necessary  quantity  poured  in  and  stirred.  The  wax  is  now 
poured  into  the  mould  up  to  the  brim  and  then  poured  back  again 
into  the  receptacle.  It  is  important  in  this  first  pouring  1o  bring 
the  wax  rapidly  into  contact  with  the  entire  surface  of  the  mould. 
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otlierwisc  intlelilile  furrows  will  be  produced  iu  (he  resulting 
models.  The  ])ourings  are  now  repented  until  the  model  has 
acquired  a  sufficient  thickness  (ordinarily  from  one-eighth  to  one- 
quarter  of  an  inch).  It  is  then  allowed  to  cool,  after  which  the 
plaster  cast  is  broken  piecemeal  from  the  model.  Where  there 
are  no  undercuts  the  model  may  often  be  removed  from  the  cast 
without  destroying  the  latter.  To  accomplish  this  the  model  must 
be  removed  before  it  is  quite  hard,  while  it  still  has  some  elas- 
ticity. 

Most  models  require  some  obliteration  of  imperfections  and 
smoothing  down  of  the  surface  by  the  use  of  graving  tools,  and,  if 
necessary,  by  rubbing  with  benzin. 

Powdered  colors,  water-colors,  and  oil-colors  may  be  used  to 
j>roperly  portray  surface  tiuts.  Powdered  colors  are  uot  ])erma- 
ueut  and  may  show  implantation  of  visible  granules.  Water- 
colors  have  the  advantage  of  transparency  and  are  particularly 
useful  iu  applying  the  skin-tint.  In  order  to  employ  water-colors 
a  menstruum  must  be  used  which  is  capable  of  mixing  both  with 
water  and  wax.  Such  a  preparation  is  "  turkey-red  oil  " — a  sub- 
stance occurring  as  a  by-product  in  the  manufacture  of  alizarin. 
Dr.  Wallis  and  I  have  made  exclusive  use  of  oil-colors  iu  these 
models,  using,  to  be  sure,  very  little  paint  in  the  applying  of  the 
flesh-tints.  Oil-colors  are  the  most  permanent  of  the  various 
])igments,  and  may  be  blended  with  greater  facility. 

While  wax  models  lend  themselves  admirably  to  the  protrayal 
of  cutaneous  diseases,  they  need  by  no  means  be  restricted  to  this 
use.  They  may  be  employed  wherever  there  are  visual  changes 
upon  the  surface  of  tiie  body,  whether  they  represent  integumen- 
tary diseases  or  deviations  from  the  normal  musculature  or 
ossature. 

They  may,  therefore,  be  employed  by  the  general  surgeon  to 
reproduce  the  appearances  of  tumors  of  all  kinds  visible  upon  the 
surface,  and  of  deformities  occasioned  by  rare  fractures  and  disloca- 
tions, etc.  The  orthopedic  surgeon  may  portray  with  them  the 
various  forms  of  club-foot,  congenital  malformations,  and  all  of 
the  other  deformities  which  come  witliin  his  province.  The 
medical  clinician  will   find  them   useful  in  the  re]iroduction  of  the 
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ap|)earances  of  acromegaly,  mj'sredema,  museiilar  atropines  aud 
hypertrophies,  artliropatliios,  joiut  cliauges  such  as  are  seen  in 
gout  and  rheumatoid  arthritis,  etc.;  and,  finally,  the  pathologist 
will  find  them  invaluable  in  perpetuating  the  appearances  of 
organs  and  tissues  as  seen  at  autopsies.  Physicians  and  students 
would  doubtless  evince  more  interest  in  and  derive  more  instruction 
from  a  collection  of  well-executed  wax  models  of  pathological 
specimens  than  from  the  rows  of  jars  containing  shrunken  and 
decolorized  specimens  so  frequently  encountered. 

The  making  and  coloring  of  wax  models  rt(]uires  no  great 
amount  of  artistic  genius,  but  merely  some  technical  knowledge  of 
colors  and  a  little  aptitude  for  the  work.  The  materials  are  inex- 
pensive and  the  consum])tiou  of  time  not  as  great  as  one  would 
be  inclined  to  think. 


DISCUSSION. 


Dr.  James  K.  Young  :  I  would  like  to  ask  Dr.  Schamberg  how  he  pro- 
tects the  nose  in  makiug  the  casts  in  order  that  the  patient  may  maintain 
respiration? 

Dr.  Schamberg  :  In  response  to  the  query  of  Dr.  Young,  I  would  say 
that  in  making  a  cast  of  the  face  it  is  necessary  to  leave  open  an  avenue  of 
respiration,  and  this  is  done  by  the  insertion  into  the  nostrils  of  quills,  or, 
preferably,  rubber  tubing.  Care  must  be  exercised  not  to  close  uji  the 
apertures  of  these  tubes.  A  member  of  the  College  has  informed  me  that 
while  taking  instruction  in  the  making  of  casts  some  years  ago  in  Vienna, 
and  applying  the  plaster  to  the  face  of  the  daughter  of  the  expert,  he  acci- 
dentally cut  off  all  channels  of  breathing.  The  father,  in  order  to  prevent 
his  daughter  from  suffocating,  was  obliged  to  break  the  cast  with  a  hammer. 
I  have  never  had  any  accident  of  this  character,  and,  indeed,  with  ordinary 
caution  there  is  little  or  no  danger. 


NOTES  ON  FIFTY  OPERATIONS  FOR  OTITIC 
EXTRADURAL  ABSCESS. 


By  ALEX.  RANDALL,  M.A.,  M.D., 

CLINICAL  PROFESSOR  OF   DISF.ASES  OF  THE   EAR   IN  THE   UNIVERSITV   OF    PENNSYLVANIA,    ETC. 


[Read  February  0,  1901.] 


While  long  clinically  known  to  the  general  surgeon  as  results  of 
trauma,  extradural  abscesses,  as  well  as  those  of  the  cerebrum  and 
cerebellum,  had  not  received  their  due  recognition  until  the  advances 
of  localization  and  intervention  made  operations  in  this  field  more 
justifiable  and  fearless.  Since  then  the  post-mortem  teachings  have 
been  more  than  borne  out  by  the  clinical  experience  as  to  the  fre- 
quency of  the  aural  causation  of  such  lesions,  and  the  otologist  has 
been  doing  his  full  share  in  advancing  as  well  as  forestalling  this 
notably  successful  branch  of  surgery.  This  is  the  more  the  case  as 
to  extradural  collections  of  pus,  for  the  reason  that  they  are  so  fre- 
quently devoid  of  other  than  aural  symptoms,  and  in  major  as  well 
as  in  minor  forms  are  unexpectedly  found  in  interventions  which 
were  not  planned  to  enter  the  cranial  cavity.  Until  recently  the 
surgeon,  general  or  special,  inclined  to  undue  caution  in  the  matter 
of  uncovering  the  dura  mater.  This  was  most  judicious  when  asepsis 
iu  such  work  was  not  thorough,  and  still  befits  those  who  employ  (as 
two  recent  surgical  treatises  by  prominent  authors  advise)  a  gimlet 
or  other  boring  tool  for  opening  the  mastoid.  Needlessly  to  enter 
the  cranial  cavity,  especially  by  bungling  operation,  is  certainly  to 
be  deprecated  ;  but  modern  experiences  in  such  work  show  that  the 
safety  and  promptness  of  success  are  much  enhanced  by  following 
to   the   end   every  unhealthy  track  in   the  bone,  whether  actually 
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carious  or  only  presumably  infected  and  no  longer  viable.  Thus  only 
can  we  fairly  count  upon  eliminating  the  beginnings  of  serious 
trouble.  Without  this,  the  more  solid  the  superficial  healing  which 
we  secure  the  more  dangerous  do  we  make  the  lesions  lurking  in 
the  deeper  tissues. 

No  aural  surgeon  of  wide  experience  is  able  to  retain  his  callow 
trust  in  the  efficacy  of  the  Wilde  incision — a  mere  periosteal  section 
over  the  inflamed  mastoid.  External  mastoid  periostitis  may  primarily 
occur,  perhaps,  but  the  best  authorities  are  skeptical  even  as  to  the 
cases  of  their  own  which  they  had  so  diagnosticated  in  the  past ; 
while  most  of  the  publications  of  such  cases  give  clear  internal  evi- 
dence of  erroneous  diagnosis.  We  know  by  huge  series  of  cases  (I 
have  personally  had  upward  of  a  thousand)  that  all  of  the  signs  of 
severe  inflammation  of  the  mastoid — pain,  tenderness,  redness  and  a 
swelling  that  thrusts  the  auricle  almost  straight  out  from  the  head, 
due  to  oedema  that  could  hardly  be  distinguished  from  fluctuation — 
all  this  has  passed  away  in  a  few  days  under  mere  rest  in  bed. 
Heat  or  cold  to  the  aural  region,  hot  douching  in  the  canal,  leech- 
ing or  other  antiphlogistic  measures  may  have  aided  the  resolution, 
and  any  one  of  these  may  have  received  undue  credit  for  the  result. 
Especially  is  this  so  in  my  opinion  as  to  the  incision  or  counter- 
irritation  over  the  mastoid — any  case  that  can  be  brought  to  resolu- 
tion with  these  measures  would  have  done  as  well  or  better  without 
them. 

It  is  very  diffei'ent  when  pus  is  present  on  or  in  the  mastoid. 
Resolution  and  absorption  are  perhaps  conceivable,  but  the  surgeon 
who  waits  for  them  is  tempting  Providence.  There  is  far  less  danger 
in  operation  than  in  delay.  Exit  may  occur  spontaneously  or  under 
mere  incision  of  the  soft  parts ;  and  the  carious  or  infected  bone 
may  crumble  and  exfoliate  in  the  course  of  weeks,  months,  or  years 
as  completely  and  safely  as  it  could  be  removed  by  the  surgeon  in  a 
few  minutes;  but  the  probabilities  are  strongly  against  any  such 
equality.  No  life  insurance  company  can  usually  be  induced  to 
accept  as  a  proper  risk  a  person  with  aural  caries  ;  and  the  presump- 
tion is  strong  that  there  will  at  least  be  an  extension  of  the  infective 
and  destructive  process  beyond  the  limits  to  which  it  might  have 
been  confined  by  prompt  surgical  efibrt  to  eradicate  the  focus.     Pus 
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upon  the  surface  of  the  mastoid  has  rarely  formed  there.  It  may 
have  burrowed  out  subperiosteally  along  the  canal  or  have  seeped 
through  the  apparently  healthy  cortex.  Its  exit  through  a  large 
bone  sinus  may  be  so  frank  as  to  tempt  us  to  believe  that  drainage 
is  already  adequate  without  operative  attack  upon  the  bone.  Any 
considerable  experience  will  show  this  to  be  fallacious.  The  health- 
iest-looking bone  may  wall  in  a  pus-collection  which  is  not  merely- 
menacing  local  structures  and  tending  to  general  pyiemic  infection, 
but  is  burrowing  between  the  dura  and  the  skull  and  locally  infect- 
ing the  intracranial  contents.  How  often  this  is  the  case  is  only 
growing  into  recognition.  In  my  first  hundred  mastoid  operations 
there  were  not  many  in  which  I  recognized  the  need  to  lay  bare  the 
dura ;  but  there  were  too  many  in  which  I  had  later  to  do  by  a 
second  operation  what  had  thus  been  left  undone.  In  my  second 
hundred  operations  I  found  the  disease  to  have  involved  the  inner 
table  in  greater  or  less  degree  in  nearly  one-half  of  the  cases,  and 
in  the  still  more  thorough  and  less  timid  work  of  my  third  hundred 
operations  these  extensions  have  been  actually  in  the  majority. 
What  my  further  experience  may  show  is  hardly  more  than  fore- 
shadowed, as  my  fourth  hundred  is  not  half-completed  ;  but  some  of 
my  most  notable  instances  of  dural  involvement  have  fallen  in  this 
period.  Laying  aside  the  small  penetrations  where  the  inner  table 
was  carious,  but  the  dura  not  notably  involved  or  lifted  by  distinct 
pus-collection,  there  have  been  fifty  cases  to  which  the  title  of  extra- 
dural abscess  must  be  fully  conceded,  so  notable  was  the  granulating 
pachymeningitis  or  the  interposed  pus-collection;  and  it  is  of  some 
of  their  teachings  that  I  now  wish  to  speak. 

A  few  instances  will  illustrate  some  of  the  varieties  of  the  condi- 
tions and  the  difficulties  of  diagnosis  previous  to  intervention : 
although  without  very  tangible  symptoms  one  may  often  hazard  a 
close  guess  as  to  what  will  be  found.  It  is  only  fair  to  remark  that 
many  of  the  cases  have  been  operated  on  within  an  hour  or  two  of 
their  coming  to  me,  so  that  I  have  made  no  delay  in  the  interest  of 
a  diagnosis  more  precise  than  that  intervention  was  demanded.  So 
likewise  I  have  not  often  by  procrastination  given  opportunity  for 
the  intercurrence  of  complications.  To  me  it  is  remarkable  the  usual 
absence  of  symptoms  suggesting  intracranial  mischief  in  even  the 
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worst  cases.  The  subnormal  temperature  or  slowed  pulse  commonly 
indicative  of  cerebral  abscess  was  lacking  wholly,  although  the  bulk 
of  the  intracranial  collection  often  was  enough  to  presuppose  decided 
pressure.  The  extent  of  the  dura  covered  with  villous  granulations 
was  at  times  markedly  at  variance  with  nearly  normal  temperature 
and  apparent  well-being.  The  eye-grounds  were  almost  invariably 
studied,  and  in  but  one  or  two  instances  showed  any  suggestion  of 
involvement ;  the  hearing  was  usually  good  except  as  explained  by 
peripheral  conditions,  and  paretic  or  inco-ordinate  symptoms  were 
absent.  The  uneventful  and  generally  prompt  progress  of  the  cases 
to  lasting  cure  was  a  delightful  contrast  to  the  results  imminent  in 
some  of  them  and  of  known  deadly  outcome  in  some  not  operated  on. 

Case  I.  Acute  grippal  tympanic  suppuration  with  mastoid  empyema  breaking 
into  the  digastric  fossa  ;  perisinous  abscess  aad  rupture  of  sigmoid  sinus  ;  recov- 
ery.—A.  man,  aged  sixty  years,  had  intermittent  pain  and  febrile  condition, 
with  tenderness  of  the  left  mastoid  unrelieved  by  early  and  free  opening  of 
the  drum-head.  Alter  three  weeks,  exacerbation  with  prominence  of  the 
sternomastoid,  pressure  on  which  filled  the  canal  with  pus.  Operation 
showed  a  thick  mastoid  cortex  within  which  the  whole  mastoid  was  one 
cavity  with  pus  and  necrotic  granulations.  A  cautious  use  of  the  probe 
was  followed  by  a  gush  of  venous  blood,  instantly  controlled  by  the  fioger. 
Gauze  was  packed  down  and  back  upon  the  sinus,  while  the  mastoid  was 
more  freely  opened  and  curetted  clean;  then  on  carefully  unpacking  the 
sigmoid  was  seen  bared  for  an  inch  and  its  wall  covered  with  granulations. 
The  carious  edges  of  the  inner  table  were  freely  removed,  and,  alter  the 
mastoid  tip  and  the  digastric  collection  had  been  fully  dealt  with,  the  aiaus 
wall  was  gently  curetted  without  recurrence  of  bleeding.  Healing  was 
rapid  and  smooth. 

Case  II.  Chronic  tympanic  suppuration  with  recurrent  fistula  on  mastoid/ 
cholesteatoma  breaking  through  legmen;  targe  extradural  abscess  of  middle 
fossa  draining  through  the  squama;  recovery. — A  man,  aged  fifty-six  years, 
came  (October  10,  1S99)  with  a  recent  fistula  high  on  the  mastoid,  where 
more  than  a  year  before  apparent  healing  had  followed  evacuation  of  pus 
by  incision  of  the  soft  parts.  There  were  pain  and  much  tenderness,  with 
slight  swelling  about  the  ear ;  twitching  of  the  left  side  of  the  face  had  been 
long  present  and  wa-s  perhaps  now  exaggerated  ;  the  canal  was  full  of  crusts 
and  pus  coming  from  a  small  upper  perforation.  Little  probing  of  the 
fistula  was  tolerated,  but  rough  bone  could  be  felt  up  and  forward,  and  the 
surmise  was  hazarded  that  there  was  an  outbreak  through  the  squama  of 
extradural  pus.  On  operation  a  lO-millimetre  opening  was  found  above 
the  supramastoid  crest  with  a  cholesteatoma   mass  presenting  within   it 
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(Fig.  1).  Pus  escaped  to  the  amount  of  nearly  two  ounces  as  this  was 
pressed  aside  in  enlarging  the  opening,  and  the  cholesteatoma  was  found 
largely  embedded  in  the  roofless  tympanum.  There  was  little  mastoid 
caries  below  the  antrum,  which  was  well  curetted  with  care  not  to  injure 
the  faci.ll  canal ;  but  in  scraping  the  edges  of  the  tegmen  I  feared  that  I 
had  reached  the  hiatus  Fallopii,  and  ascribed  the  facial  palsy,  which  imme- 
diately appeared,  to  my  intracranial  work  injuring  the  geniculate  ganglion. 
Healing  was  good,  though  slow. 


BsUa 


Thickened  Dura 

.  lifted  by  Abscess  and 

..  Cholesteatoma 


Cases  III.  and  IV'.  I'ersMent  iimsloid fialula  oflcr  repeated  vlijorous  opera- 
tion ;  extensive  pacliijmrningitis  externa  with  ulceration  through  dura  ;  recor- 
ery. — One  week  last  October  brought  these  and  the  following  case  :  Each  of 
these  was  a  boy,  aged  about  ten  years,  with  a  small  postaural  fistula  left 
after  one  or  more  operations  by  good  surgeons.  Probing  revealed  bare 
bone  to  a  considerable  depth,  and  operation  opened  up  extradural  suppura- 
tion over  the  tegmen  extending  forward  almost  to  the  sphenoid  and  with 
the  dura  ulcerated  (Fig.  2)  through  at  the  anterior  part  of  the  middle  fossa, 
80  that  the  brain  prolapsed  in  front  of  the  down-turned  spoon  with  which 
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I  was  curetting  the  bony  floor.  In  one  case  the  dura,  down  and  inward, 
was  lifted  almost  to  the  foramen  magnum  ;  and  there  had  been  posteriorly 
a  patch  two  inches  square  of  pachymeningitic  granulations  so  luxuriant  in 
their  growth  as  to  resemble  the  brain  convolutions  as  they  were  first  brought 
to  view.  Recovery  was  not  complete  in  one  case  until  thirteen  weeks,  and 
the  other  has  been  a  little  slower. 


Case  V.  Acute  empyema  of  mas/old  with,  destruction  of  its  entire  inner  table; 
dura  discolored  and  cerebellum  softened;  fungus  cerebelli ;  recover//  hardli/  yet 
complete. — A  girl,  aged  fifteen  years,  showed  mastoid  swelling  and  a  ten- 
derness that  precluded  positive  recognition  of  fluctuation  before  ether. 
There  were  two  drachms  of  pus  on  the  mastoid,  but  the  bone  looked  normal 
except  that  the  sutural  lines  were  blackish.  The  outer  table  was  5  milli- 
metres thick,  and  the  entire  mastoid  within  was  converted  into  one  cavity 
from  which  thick,  foul  pus  pumped  out  under  the  pressure  of  the  brain 
pulsations.  The  whole  inner  table  was  gone  and  the  dura  was  rough  and 
discolored.    After  thorough  curetting  of  the  antrum  and  scraping  clean  the 
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mastoid  interior,  the  tield  was  flushed  witli  sublimate,  and  the  most  un- 
healthy-looking area  of  the  dura  was  incised  where  its  bulging  resembled 
the  knee  of  the  sigmoid  sinus.  Puriform  yellow  material  was  found  and 
was  curetted  away  in  the  line  of  the  sinus,  but  no  inner  wall  could  be  felt, 
and  normal-looking  cerebellar  tissue  was  reached  in  all  directions.  Ex- 
amination of  this  creamy  detritus  showed  multipolar  cells  and  teeming 
staphylococci  (Fig.  S).    The  sinus  was  anterior  to  the  softened  cerebellar 
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area  and  not  recognizably  thrombosed,  so  in  the  absence  of  high  tempera- 
ture its  firm  wall  was  not  incised.  There  was  (edema  extending  to  the  brow 
and  closing  the  right  eye,  but  none  below  or  behind  the  mastoid.  Cere- 
bellar hernia  formed,  but  had  healed,  when  she  was  allowed  to  go  to  work ; 
and  slight  protrusion  had  recurred  when  last  seen  before  she  ceased  attend- 
ance. 

Time  permits  but  a  few  concluding  remarks.     I  hope  I  have  made 
it  clear  to  other.s,  as  it  certainly  is  to  myself,  that  in  acute  as  in 
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chronic  cases  very  extensive  intracranial  penetration  of  pus  can  be 
present  with  minimum  symptoms  ;  and  this  not  only  in  those  patients 
with  an  extra  thick  mastoid  cortex,  which  hinders  ready  breaking 
outward  of  the  empyema,  but  in  some  in  whom  the  yielding  of  this 
part  of  the  bone  has  been  exceptionally  quick.  Free  incision  of  the 
soft  parts  may  be  reserved  for  the  cases  with  fluctuation  ;  but  should 
then  be  employed  as  a  step  to  the  duly  thorough  exploration  of  the 
bony  structures,  without  which  the  surgeon  leaves  himself  in  needless 
darkness  as  to  the  real  condition  and  dangei's  of  his  patient.  The 
antrum  should  be  freely  opened  in  the  acute  cases — all  of  the  tym- 
panic cavities  in  the  chronic — not  only  for  drainage  but  for  full  in- 
spection of  the  walls ;  and  every  portion  of  diseased  or  decidedly 
suspicious  bone  curetted  away.  If  this  lead  the  operator  through 
the  inner  table  to  the  dura,  instead  of  shrinking  from  such  interven- 
tion, he  should  rather  thankfully  follow  the  clue,  glad  that  no  appar- 
ently healthy  wall  hides  from  him  the  deeper  lesion  and  deceives 
him  into  deferring  to  a  second  and  perhaps  too  tardy  intervention 
the  relief  which  it  is  his  duty  to  aiford.  Extradural  abscess  well 
evacuated  is  wonderfully  harmless  ;  but  it  is  the  cause  or  the  method 
of  propagation  of  many  of  the  most  serious  or  fatal  of  the  intracranial 
extensions  of  tympanic  suppuration. 


A  SKIAGRAPH  OF  BENNETT'S  FRACTURE  OF  THE 

METACARPAL  BONE  OF  THE  THUMB  OR 

"STAVE  OF  THE  THUMB." 

By  JOHN  B.  ROBERTS,  M.D. 

[Read  February  6,  1901.] 


Through  the  courtesy  of  Dr.  George  Thomas  Beatson,  of 
GlasgoM',  Scotland,  I  am  able  to  show  a  Rontgen-ray  print  of  this 
fracture.  The  injury  was  accurately  described  in  1885  by  Pro- 
fessor E.  H.  Bennett,  of  Dublin,  Ireland,  but  has  not  attracted  as 
much  attention  in  this  country  as  it  should. 

The  fracture  occurs  obliquely  at  the  base  of  the  metacarpal  bone 
of  the  thumb  on  its  palmar  aspect  detaching  a  portion  of  the  base 
of  the  bone.  It  runs  into  the  joint  between  the  metacarpal  bone 
and  the  trapezium.  As  a  result  of  this  detachment  of  a  consider- 
able portion  of  the  articular  surface,  the  metacarpal  bone  is  dis- 
placed backward  and  gives  a  deformity  similar  to  that  of  a 
posterior  subluxation.  The  injury  is  usually  caused  by  a  blow 
applied  in  the  long  axis  of  the  thumb.  The  paiu  causes  a  dis- 
ability in  apposing  the  thumb  to  the  index  finger  and  probably  to 
the  other  fingers.  Grasping  small  objects  becomes  impossible 
and  pressure  on  the  ball  of  the  thumb  gives  pain.  The  injury  is 
likely  to  be  mistaken  for  subluxation,  sprain,  or  contusion.  It  is 
to  be  treated  by  extension  and  fidl  abduction  of  the  thumb,  which 
posture  should  be  maintained  by  a  gypsum  or  other  splint.  The 
skiagraphs  of  Dr.  Beatson's  case  were  taken  sixteen  days  after  the 
injury  and  at  the  conclusion  of  treatment.  The  fracture,  until  seen 
by  Dr.  Beatson,  had  been  unrecognized  and  had  not  been  reduced. 

The  attention  of  the  Fellows  is  called  to  this  injury  because  it 
is  prol)ai)le  that  it  is  usually  overlooked.  I  have  never  recognized 
the  fracture,  though  the  inspection  of  the  skiagrapiis  calls  to  my 
mind  an  injury  of  the  thumb,  seen  some  time  ago,  whicii  was  not 
clear  to  me.     It  is  possible  that  it  was  a  case  of  this  kind. 
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CAST   AND   SKIAGRAPH   OF   THE   SO-CALLED 
SMITH'S  FRACTURE  OF  THE  LOWER  END 
OF  THE  RADIUS. 

By  JOHN  B.  EOBEKTS,  M.D. 

[Bead  February  0,  1901.] 


Several  years  ago  I  showed  a  series  of  specimens  from  the 
Mutter  Museum  illustrating  fracture  of  the  lower  end  of  the  radius, 
with  anterior  displacemeut.  There  were  shown  at  that  time  skiag- 
raphs of  fractures  of  this  sort.  In  a  monograph  presented  to  the 
American  Surgical  Association  in  1896,  I  recorded  a  number  of 
instances  occurring  in  my  own  practice  and  collected  from  various 
sources.  Experience  in  and  study  of  this  injury  have  convinced 
me  that  it  is  frequently  overlooked.  Of  the  five  or  six  cases  which 
I  have  seen  there  was  probably  not  one  in  which  the  character  of  the 
injury  was  clearly  understood  by  the  practitioner  Avho  first  saw  it. 

It  is  a  great  pleasure  to  be  able  to  present  to  the  College  a  cast 
and  a  skiagraph  of  an  old  injury  of  this  sort,  sent  me  by  Dr. 
George  Thomas  Beatsou,  of  Glasgow,  Scotland.  The  case  was 
one  which  Dr.  Beatson  did  not  see  until  a  year  after  the  acci- 
dent. It  occurred  in  a  woman,  aged  forty-six  years,  who  fell 
from  a  bicycle.  The  deformity  corresponds  with  that  usually  seen, 
and  the  skiagraph  is  almost  a  perfect  reproduction  of  the  specimen 
in  the  museum  of  the  New  York  Hospital,  a  picture  of  which  was 
given  in  the  article  to  which  reference  has  been  made.  It  is 
unnecessary  to  speak  of  the  treatment  in  full  at  this  time.  It 
may,  however,  be  said  that  it  requires  the  application  of  force, 
often  great  force,  to  break  up  the  impaction  and  restore  the  frag- 
ments to  their  normal  relations.  A  moulded  splint,  made  of 
metal,  gutta-percha,  or  gauze  and  plaster-of-Paris,  should  then  be 
applied  to  the  palmar  surface.  In  some  cases  a  straight  splint 
may  be  applied  to  the  dorsal  surface  instead  of  the  moulded  splint 
to  the  palmar  surface. 


PERFORATING   ULCER   OF   THE    STOMACH; 
OPERATION:  RECOVERY. 

By  JOHN  H.  MUSSER,  M.D., 

PROFESSOR   OF  CLINICAL  MEDICINE,   UNIVERSITY   OF  PENNSYLVANIA. 

AND 

HENRY  R.  WHARTON,  M.D., 

CLINICAL  PROFESSOR  OF  SURGERY  IN  THE  WOSIAN'S  MEDICAL  COLLEGE  ;  SURGEON 
TO  THE   PRESBYTERIAN  AND  THE  CHILDREN'S  HOSPITALS. 

[Read  February  6,  1901.] 


G.  C,  aged  forty  years,  single;  farmer;  resident  of  Maryland.  He  used 
tobacco  moderately,  but  no  alcohol.  He  was  regular  in  his  meals,  and 
his  dietary  was  not  an  unusual  one.     He  had  had  much  care  and  anxiety. 

Had  dyspepsia  for  many  years  previous  to  present  attack,  chiefly  of  acid 
form.  For  three  months  prior  to  the  date  of  the  symptoms  for  which  he 
required  operation  he  suffered  from  pain  in  the  epigastrium  and  occasional 
attacks  of  vomiting.  He  never  vomited  blood.  The  pain  was  often  relieved 
by  food,  so  that  it  was  his  custom  to  carry  crackers  and  eat  them  when  the 
gnawing  became  more  pronounced. 

It  may  be  said  for  many  years  the  patient  has  been  spare  of  build  and 
rather  fraunt,  although  quite  strong.  The  pain  became  so  severe  and  con- 
stant that  he  decided  to  come  to  Philadelphia  to  secure  relief  On  the 
morning  of  December  IS,  1900,  he  arose  early,  partook  of  a  light  breakfast, 
and  drove  to  Annapolis,  a  distance  of  fifteen  miles.  He  arrived  in  Phila- 
delphia at  the  office  of  Dr.  D.  Murray  Cheston  about  4.1-5  p.m.  On  exam- 
ination Dr.  Cheston  found  a  tumor  about  the  size  of  the  fist  to  the  right  of 
the  median  line,  just  below  the  margin  of  the  ribs.  Further  examination 
was  postponed  until  the  evening,  when  it  was  arranged  the  writer  should 
see  him  in  consultation. 

At  5  P.M.  the  patient  repaired  to  a  restaurant  to  take  his  first  food  since 
early  morning.  At  this  hour  he  took  a  glass  of  soda-water.  He  was  at 
once  seized  with  violent  pain  in  the  epigastrium  and  fell  on  the  floor  in  a 
faint.  He  vomited  and  symptoms  of  collapse  rapidly  followed.  He  was 
removed  to  Dr.  Cheston's  office,  where  Dr.  Morris  saw  him  suffering  from 
severe  general  pain  and  collapse.     Dr.  Cheston  saw  him  at  (j.li)  p.m. 

The  previously  described  tumor  had  disappeared.  The  pulse  was  120; 
temi)erature,  97°.     The  abdomen  was  hard ;  the  pain   was  general.     The 
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writer  saw  him  at  S  p.m.,  having  the  good  fortune  to  have  the  (.'onjoint 
advice  of  Drs.  Murray  and  Radclitt'e  Cheston.  The  condition  was  aa  indi- 
cated above.  The  writer  was  impressed  with  the  extreme  board-lilie  rigidity 
of  the  flat  abdomen.  It  was  impo.ssible  to  make  any  impression.  The 
epigastrium  was  tympanitic.  The  pain  was  extreme  and  complained  of  in 
many  situations.  The  patient  complained  of  intense  heartburn,  indicating 
some  hyperacidity.  There  was  no  vomiting;  some  retching  occurred,  when 
oesophageal  and  faucial  burning  was  extreme. 

The  diagnosis  of  perforation  of  a  gastric  ulcer  was  made  because  of,  first, 
the  history  of  the  case;  second,  the  presence  of  a  painful  and  tender  tumor 
which  disappeared  suddenly ;  third,  the  onset  of  acute  pain  and  collapse  ; 
fourth,  the  hyperacidity  ;  fifth,  the  absence  of  signs  of  affection  of  the  gall- 
bladder or  the  appendix  or  of  pancreatic  disease.  Pancreatic  hemorrhage 
and  acute  pancreatitis  were  considered  possible,  though  not  probable,  be- 
cause of  the  signs  of  tumor  antecedent  to  the  perforation  and  because  of 
the  absence  of  the  more  prominent  symptoms  of  pancreatic  hemorrhage — 
tumor  and  tympany. 

It  was  our  belief  that  general  peritonitis  was  advancing  rapidly,  in  spite 
of  the  subnormal  temperature,  because  of  the  general  pain,  the  increased 
pulse-rate,  and  the  rigidity  of  the  muscles. 

It  remains  to  explain  the  presence  and  disappearance  of  the  tumor. 
Without  doubt  perforation  had  occurred  slowly  and  a  localized  peritonitis 
had  set  in.  The  sudden  pain  and  shock  were  due  to  the  giving  way  of 
adhesions  and  the  outpouring  of  the  stomach  contents  into  the  peritoneal 
cavity.     With  this  accident  the  tumor  disappeared. 

It  was  fortunate  for  the  good  fellow,  no  doubt,  that  he  had  a  long  fast 
preceding  perforation  ;  that  the  opportunity  for  immediate  operation  could 
be  afforded,  and  that  six  and  one-half  hours  after  perforation  his  peritoneal 
cavity  was  being  cleansed  with  hot  salt  solution. 

Dr.  H.  R.  Wharton  presented  the  following  notes  upon  the  case : 

The  previous  history  of  this  case  has  been  given  by  Dr.  J.  H.  Musser. 
I  saw  the  patient  on  the  evening  of  December  18,  1900,  four  hours  after  a 
sudden  attack  of  pain  in  the  epigastric  region,  which  caused  him  to  faint. 
When  I  saw  him  he  was  suffering  excruciating  pain,  which  he  referred  to 
the  abdomen.  He  was  slightly  nauseated  and  was  making  ineffectual 
attempts  to  vomit.  The  temperature  was  97°,  the  pulse  120.  The  abdomen 
was  not  markedly  distended,  but  the  abdominal  muscles  were  so  rigid  that 
it  was  impossible  to  palpate  any  of  the  abdominal  organs.  He  could  not 
locate  any  especial  point  of  tenderness,  but  complained  loudly  of  severe 
pain  all  over  the  abdomen. 

After  consultation  with  Dr.  D.  M.  Cheston,  Dr.  R.  Cheston,  and  Dr.  J.  H. 
Musser  we  decided  that  he  was  probably  suffering  from  a  perforated  gastric 
ulcer,  and  decided  that  an  operation  was  advisable. 
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He  was  removed  to  the  Presbyterian  Hospital,  and  six  and  one-half  hours 
after  his  first  attack  of  pain  an  an.fsthetic  was  administered  and  it  was 
decided  to  open  the  abdomen  in  the  epigastric  region,  as  the  symptoms 
pointed  strongly  to  a  perforated  gastric  ulcer. 

When  the  patient  was  fully  under  the  influence  of  the  aniesthetic  it  was 
noticed  that  the  rigidity  of  the  abdominal  muscles  was  only  slightly  dimin- 
ished. An  incision  three  inches  in  length  was  made  from  the  tip  of  the 
ensiform  cartilage  toward  the  umbilicus,  and  as  soon  as  the  peritoneal 
cavity  was  opened  it  was  found  that  a  quantity  of  thin,  opaque,  purplish 
fluid  escaped.  The  incision  was  slightly  enlarged  and  the  surface  of  the 
stomach  was  exposed.  This  organ  was  grasped  and  partly  removed  from 
the  abdomen  and  carefully  examined  for  the  presence  of  a  perforated  ulcer. 
The  greater  curvature,  the  lesser  curvature,  and  the  anterior  and  posterior 
surfaces  were  carefully  examined  and  no  ulcer  was  discovered.  The  stomach 
was  replaced  and  the  gall-bladder  next  examined,  thinking  that  this  organ 
might  have  been  ruptured,  as  masses  of  bile-stained  mucus  were  noticed 
floating  in  the  abdominal  etrusion.  The  gall-bladder  was  found  intact.  The 
ascending  colon  was  next  sought  for  and  drawn  upward,  and  the  appendix 
inspected  and  found  normal  in  appearance.  The  abdominal  ert'usion  was 
next  removed  by  sponging,  and  it  was  then  noticed  that  a  small  amount 
of  fluid  still  continued  to  escape  from  the  region  of  the  pyloric  end  of  the 
stomach.  The  stomach  was  again  examined  by  drawing  it  outward,  so  that 
the  posterior  portion  of  the  pyloric  extremity  was  exposed  to  view,  and 
there  was  disclosed  a  round  opening,  about  one-eighth  inch  in  diameter, 
from  which  fluid  could  be  seen  to  escape.  The  perforation  was  situated  on 
the  posterior  surface  of  the  pyloric  end  of  the  stomach,  about  one-half  inch 
from  its  junction  with  the  duodenum. 

Attempts  were  made  to  invert  the  edges  of  the  opening  by  introducing 
silk  sutures,  but  as  the  edges  of  the  ulcer  were  undermined  and  very  friable 
the  sutures  cut  through  without  producing  the  desired  result.  There  was 
also  more  or  less  induration  of  the  tissues  surrounding  the  ulcer,  which  pre- 
vented the  inversion  of  the  edges  of  the  ulcer.  I  then  decided  to  cover  the 
ulcer  by  infolding  the  walls  of  the  stomach  by  sutures  introduced  some  dis- 
tance from  the  perforation.  This  was  accomplished  by  introducing  six 
sutures  of  silk,  which  eflfectually  closed  the  opening  and  prevented  leakage, 
and  after  they  were  placed  and  securely  tied  a  few  additional  sutures  were 
introduced  at  the  ends  of  the  infolded  tissue.  The  abdominal  cavity  was 
next  very  thoroughly  flushed  with  hot  saline  solution,  about  three  gallons 
being  employed.  Two  glass  drainage-tubes  were  next  introduced,  a  long 
one  extending  downward  toward  the  pelvis,  and  a  shorter  one  passed  up- 
ward in  the  region  of  the  pylorus.  The  wound  was  then  closed  with  silk- 
worm-gut sutures,  guaze  drains  were  introduced  to  the  bottom  of  the 
drainage-tubes,  and  a  copious  gauze  dressing  was  applied  over  the  wound 
and  held  in  place  by  an  abdominal  bandage. 
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The  patient  was  much  shocked  during  the  operation,  but  reacted  gradu- 
ally. The  morning  following  the  operation  he  was  free  from  pain,  his 
temperature  was  normal,  and  pulse  was  80.  He  was  given  no  nourishment 
by  the  mouth  for  three  days,  liquid  nourishment  and  water  being  admin- 
istered by  the  rectum.  After  this  time  milk  in  small  quantities  was  given 
by  the  mouth.  A  free  discharge  of  bloody  serum  occurred  from  the  drain- 
age-tubes, which  necessitated  frequent  changing  of  the  dressings.  The 
drainage-tubes  were  removed  on  the  fourth  day,  and  small  gauze  drains 
were  substituted  for  a  few  days.  The  patient  suffered  no  further  incon- 
venience and  made  an  uneventful  recovery,  the  sutures  being  removed  from 
the  abdominal  wound  on  the  thirteenth  day.  Four  weeks  after  the  opera- 
tion the  patient  was  discharged  from  the  hospital  and  returned  to  his  home. 

Remarks  by  Dr.  Wharton.  Since  Mikulicz,  in  1880,  first  per- 
formed a  formal  operation  for  the  exposure  and  closure  of  a  per- 
forated gastric  ulcer  the  procedure  has  been  employed  in  many  cases 
■with  most  satisfectory  results.  A  large  number  of  cases  in  which 
operative  treatment  has  been  employed  have  been  collected  and 
analyzed  by  Mikulicz,  Lindner,  Barker,  Weir,  Lund,  Mitchell, 
Tinker,  and  Keen,  and  as  the  result  of  their  studies  much  valuable 
information  as  to  the  most  frequent  site  of  the  perforation,  the  prog- 
nosis, diagnosis,  treatment,  and  the  details  of  the  operation  have  been 
added  to  surgical  literature. 

Perforation  is  comparatively  infrequent  in  gastric  ulcer,  occurring 
according  to  various  observers  in  from  6.5  per  cent,  to  18  per  cent, 
of  all  cases.  In  Tinker's  collection  of  232  cases  only  22  cases  of 
operation  for  perforation  occurred  in  the  United  States.  This  acci- 
dent is  five  times  more  frequent  in  women  than  in  men.  As  regards 
the  results  of  operations  in  Tinker's  and  Finney's  combined  collec- 
tion of  268  cases,  139  recovered  and  129  died,  giving  a  mortality  of 
48  per  cent.  In  Tinker's  collection  of  cases  operated  upon  within 
twelve  hours  of  the  perforation,  75  per  cent,  recovered,  and  in  a  late 
collection  of  cases  83.78  per  cent,  recovered.  All  observers  agree 
that  the  best  result  is  apt  to  follow  in  cases  in  which  a  short  time 
only  exists  between  the  perforation  and  the  operation. 

The  ulcer  is  more  commonly  situated  upon  the  posterior  wall  of 
the  stomach  than  upon  the  anterior  wall,  in  the  proportion,  according 
to  Pariser  and  Lindner,  of  190  to  10,  and  is  much  more  frequent 
near  the  pylorus  than  at  the  cardiac  end  of  the  stomach.     Mayo 
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Robson  has  observed  that  chronic  ulcers  are  usually  situated  near 
the  pyloric  extremity  of  the  stomach. 

The  possibility  of  more  than  one  perforation  should  not  be  lost 
sight  of,  for  statistics  show  that  in  2*1  per  cent,  of  the  cases  this  con- 
dition was  present. 

Death  from  perforated  gastric  ulcer  results  from  peritonitis,  caused 
by  the  bacteria  which  escape  from  the  stomach  into  the  peritoneal 
cavity  at  the  time  of  perforation.  Richardson  considers  that  the 
size  of  the  perforation,  permitting  a  rapid  escape  of  the  stomach 
contents,  is  an  important  factor  in  the  development  of  a  rapid  form 
of  peritonitis,  producing,  as  he  describes  it,  "  a  sudden  overwhelm- 
ing of  the  abdominal  cavity  rather  than  a  spreading  invasion." 

The  ideal  method  of  closing  the  perfoi'ation  is  to  excise  the  edges 
of  the  ulcer  and  bring  them  together  by  sutures.  This,  however,  is 
only  possible  in  exceptional  cases,  and  in  the  great  majority  of  cases 
infolding  the  walls  of  the  stomach  over  the  ulcer  by  sutures  is  the 
procedure  which  can  be  most  rapidly  and  safely  practised.  Irriga- 
tion of  the  abdominal  cavity  and  careful  sponging  have  both  been 
employed,  but,  in  my  opinion,  thorough  irrigation  is  the  safer  pro- 
cedure ;  drainage,  either  by  glass  tubes  or  gauze,  is  usually  required, 
and  pelvic  drainage  should  be  provided  for,  either  by  long  tubes  or 
by  a  counter-opening  near  the  pelvis. 


DEMONSTRATION  OF  BLOOM'S  APPARATUS  FOR 
ARTIFICIAL  RESPIRATION. 

By  \V.  W.  keen,  51. D. 

[Read  February  6,  1901.] 


I  DESIRE  to  present  to  the  Fellows  an  instrument  which  is  a  naodi- 
fication  of  the  Fels-0'Dwyer  apparatus,  and  I  think  a  very  great 
improvement  over  it.  At  the  coming  meeting  of  the  American 
Surgical  Association,  Dr.  Matas  will  present  a  modification  which 
he  thinks  is  a  still  further  improvement. 

I  had  occasion  recently  to  use  the  original  Fels  apparatus  in  the 
removal  of  a  large  sarcoma  of  the  ribs  which  necessitated  an  extensive 
opening  in  the  wall  of  the  chest.  The  work  would  have  been  much 
facilitated  could  I  have  had  this  particular  apparatus.  It  is  a  very 
simple  one,  consisting  of  a  bellows  which  is  worked  slowly  fifteen  or 
eighteen  times  a  minute  to  maintain  artificial  respiration.  If  it  is 
desired  to  administer  an  anaesthetic  such  as  chloroform  this  can  be 
done  by  means  of  a  funnel  and  a  little  cotton  on  which  the  anaes- 
thetic is  poured. 

The  apparatus  is  connected  either  with  a  face-piece,  or  with  a 
modified  O'Dwyer  intubation  apparatus.  The  latter  is  inserted  be- 
tween the  two  vocal  cords  so  as  to  close  the  aperture  of  the  larynx. 
When  the  bellows  is  used  the  air  is  forced  in  ;  expiration  takes 
place  through  the  tube  at  the  end. 

I  am  quite  sure  that  in  two  respects  the  instrument  is  extremely 
useful :  (1)  In  surgical  operations,  as  is  well  shown  in  Parham's 
paper  on  "  Tumors  of  the  Chest-wall,"  in  which  he  used  this 
apparatus.  He  also  has  shown  the  various  steps  by  which  the  appa- 
ratus for  artificial  respiration  has  been  evolved.     (2)  Another  use 
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is  for  medical  men.  This  has  even  a  greater  field  than  the  surgical 
use,  because  sarcomata  and  other  tumors  of  the  chest  wall  are  rarely 
seen,  but  cases  of  opium  poisoning  or  other  conditions  in  which 
forced  respiration  is  of  the  utmost  value  are  very  common,  and 
this  apparatus  will  come  into  use  very  frequently. 


AN  EXPERIMENTAL  RESEARCH  INTO  SURGICAL 
SHOCK   AND   COLLAPSE. 


By  GEORGE  W.  CRILE,  51. D., 

CLEVELAND,  OHIO. 


[Read  bv  invitation,  March  G,  lOOl.] 


Mr.  President  axd  Fellows  of  the  College  of  Phy- 
sicians :  I  appreciate  more  than  I  can  express  the  honor  of 
addressing  this  distinguished  body.  I  shall  present  a  part  of 
the  summary  of  an  experimental  research  into  surgical  shock 
and  collapse.  The  data  has  been  carefully  collected,  and  by  your 
permission  I  shall  introduce  a  sufficient  number  of  stereopticon 
views  to  illustrate  the  subject.  The  experiments  were  for  the 
most  part  upon  dogs,  under  surgical  ansesthesia.  Great  care  was 
taken  to  prevent  suffering,  and  only  such  number  of  animals 
were  used  as  was  found  necessary'  to  supply  the  data  required. 
The  methods  emjjloyed  were  those  in  vogue  in  the  physiological 
laboratories. 

SuMiMARY    OF    EXPERIMENTAL    EVIDENCE. 

Tissues. 

Skin.  Cutting  and  tearing  caused  in  the  greater  number  of 
instances  a  rise  in  the  blood-pressure,  though  sometimes  no  effect 
was  observed.  On  blood-pressure,  excepting  over  the  testes,  and 
in  many  cases  over  the  abdomen,  there  was  usually  a  fall  in  the 
pressure;  late  in  the  experiment  not  infrequently  there  was  a  fall. 
The  rise  in  pressure  was  begun  after  the  lapse  of  a  few  heart-beats, 
and  ascended  rather  abruptly  until  the  highest  point  was  reached, 
when,  after  making  a  rounded  crest,  it  fell  again  to  the  level  it 
was  before,  or  below  this  level ;  occasionally  it  remained  higher. 
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()u  iiicisini;-  the  sUiii  over  the  testes  tliere  was  frequently  a  fall  ill 
tlie  pressure,  in  keepinir  with  the  phenomena  attending  injury  of 
this  organ.  Burning  the  skin,  ineluding  that  over  the  serotuni, 
caused  uniformly  a  marked  rise  in  the  pressure.  While  the  ])eriph- 
eral  pressure  usually  paralleled  the  central,  it  sometimes  exhil)ited 
a  contradictory  movement  in  point  of  effect,  and  not  iufrecpicntly 
it  differed  from  the  central  in  point  of  the  time  of  its  movement, 
though  the  tendency  of  the  movement  may  have  been  in  the  same 
direction  as  the  central  pressure.  This  was  construed  as  indicating 
separate  vasomotor  effects — /.  e.,  separate  from  the  effect  of  the 
heart's  action.  Respirations  were  usually  slightly  accelerated  and 
arrhythmic,  though  sometimes  not  appreciably  affected.  Burning 
the  skiu  caused  increase  in  respiratory  action,  sometimes  a  hyper- 
pnwa.  Mechanical  or  thermal  injury  of  the  skiu  covering  the  jiaws 
caused  much  greater  circulator}'  and  respiratory  changes  than  like 
injuries  in  other  regions  of  the  skin.  All  the  observations  tend 
to  show  that  the  more  specialized  and  abundant  the  nerve-supply 
to  a  part  the  more  will  it  contribute  to  the  production  of  shock 
when  subjected  to  injury.  In  a  series  of  cases  iu  which  prelim- 
inary excision  of  the  stellate  ganglia  was  made  no  alteration  iu 
the  blood-pressure  on  repeatiug  the  experiments  was  observed. 

Connective  Tissue.  No  evidence  was  found  of  an  appre- 
ciable effect  from  mechanical  or  thermal  injury  to  connective  tissue, 
fascia,  tendons,  ligaments,  etc. 

Muscles.  Cutting  or  crushing  muscles  was  attended  by  prac- 
tically the  same  phenomena  as  described  under  the  heading  of 
skin,  but  to  a  much  less  degree.  In  many  instances  extensive 
cutting  of  muscles  caused  no  aj)|)reciable  change.  As  a  rule,  the 
simple  skin  incision  iu  a  hip-joint  amputation  had  at  least  as 
much  effect  upon  the  circulation  and  respiration  as  cutting  the 
entire  muscular  mass  of  the  thigh.  Xo  difference  could  be  deter- 
mined in  the  various  skeletal  muscles. 

Boxes.  Periosteum.  In  several  instances  roughly  separating 
the  periosteum  from  the  bones  caused  a  small  rise  in  blood-])ressure 
similar  to  that  oiiserved  in  injury  of  the  skin  and  muscles;  in 
other  instances  no  effect  was  noted.  Sawing  through  bone  whose 
periosteum  had  not  been  previously  removed  sometimes  was 
attended  by  a  slight  rise  in  pressure  and  con'es])onding  respira- 
tory changes;  but  sawing,  cutting,  crushing,  and  breaking  bones 
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whose  periosteum  liad  previously  beeu  removed  was  not  in  any 
instance  attended  by  any  alteration  in  either  the  blood-pressure 
or  the  respiration.     The  same  may  be  said  of  cartilage. 

Joints.  Ou  cutting,  sawing,  curetting,  or  crushing  the  joints 
no  appreciable  effect  was  noted.  The  same  may  be  said  of  open- 
ing the  hip-joints  and  other  large  joints  and  doing  the  various 
surgical  operations  thereon. 

Nerve  Trunks.  On  Circulation.  Crushing,  tearing,  con- 
tusing, or  cutting  with  dull  instruments  causes  usually  more  or 
less  rise  in  pressure,  followed  by  a  fall  occasionally  to  the  former 
level,  but  usually  lower.  Sometimes  there  was  a  very  great  de- 
cliue  below  its  former  level.  Vasomotor  curves  frequently  become 
more  prominent  just  after  the  curve  of  stimulation.  By  repeating 
the  irritation  the  mean  blood-pressure,  losing  somewhat  after  each 
experiment,  suffered  depression  in  proportion  to  the  intensity  and 
duration  of  irritation.  In  some  instances,  especially  in  observa- 
tions after  repeated  irritations  had  been  made,  there  was  an  imme- 
diate decline  in  pressure;  the  decline  was  usually  quite  gradual, 
and  continued  longer  than  the  upward  tendency  in  other  instances. 
Severing  the  nerves  quickly  with  sharp  scissors  usually  gave  com- 
paratively little  effect;  if  a  rise,  it  was  but  momentary;  if  a  fall, 
it  was  immediate,  and  usually  was  not  recovered  from.  The  total 
disturbance  was  decidedly  less  in  quickly  severing  with  sharp 
instruments  than  in  contusing,  tearing,  dragging,  etc.  Electric 
and  thermal  irritation  both  caused  curves  very  similar  to  though 
more  marked  than  mechanical  irritation. 

The  peri|)heral,  the  arterial,  and  venous  pressures,  in  the 
femoral  artery,  femoral  vein,  carotid  artery,  and  jugular  vein, 
in  the  greater  number  of  instances  partook  of  the  general  move- 
ments of  the  central  pressure.  In  some  instances  there  seemed  to 
be  independent  action,  similar  to  that  described  under  the  heading 
skin.  In  cases  in  which  the  stellate  ganglia  had  been  removed 
there  was  usually  no  change  in  any  of  the  pressures  on  the  appli- 
cation of  the  above-mentioned  tests,  neither  was  there  usually  any 
change  in  cases  in  which  the  cardiac  branches  had  been  previously 
severed.  In  several  instances  there  was  a  slight  rise,  and  in  a 
few  some  fall  on  the  application  of  the  stimuli.  However,  the 
contrast,  even  in  the  apparent  exceptions,  was  striking — i.  e., 
there  was  but  little  alteration  in  the  circulation  in  the  cases  sub- 
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jectcil  to  preliminary  exoision  of  tlio  stellate  ganglia.  After  the 
animal  had  become  very  weak,  or  after  repeated  irritation  of  the 
given  nerve  trunk,  there  was  sometimes  a  fall  without  any  pre- 
liminary rise.  In  some  cases  in  which  cocaine  or  eucaine  had 
been  injected  and  but  little  time  had  elapsed,  say  only  a  minute, 
there  was  a  fall.  The  nerve  trunks  referred  to  are  the  })eripheral 
only. 

Oh  Respiration.  There  was  usually  an  alteration  in  rhythm; 
irregular  amplitude,  short  strokes  and  long  strokes  followed  each 
other  in  disorder,  as  did  also  overinspiratory  and  overexpiratory 
tonus;  but,  on  the  whole,  the  total  action  is  decidedly  increased. 
Normal  respiratory  rhythm  is  usually  }>romptly  restored  on  cessa- 
tion of  stimulus.  In  cases  in  which  there  was  subsecjuent  effect  it 
was  usually  manifested  by  a  slow  rhythm,  with  either  diminished 
or  increased  amplitude.  This  refers  to  nerve  trunks  of  extremi- 
ties only. 

In  all,  forty-three  observations  were  made. 

liegions. 

Head.  Nose.  Mechanical  injury  of  the  nares,  involving  con- 
tusion, laceration,  and  dilatation,  and  in  some  instances  crusiiing 
of  the  turbinated  bones,  caused  a  distinct  rise  in  the  central  blood- 
pressure,  the  ascent  of  the  curve  being  not  so  sharp  as  in  similar 
injuries  of  the  extremities.  No  separate  vasomotor  effects  were 
observed.  Respirations  were  slowed  and  the  amplitude  dimin- 
ished in  most  instances.  An  exception  in  the  way  of  an  increased 
depth  was  occasionally  noted.  Thrusting  the  finger  into  the  pos- 
terior nares  and  imitating  forcible  removal  of  a  tumor  causeil  in 
some  instances  a  partial  inhibition  of  the  respiration  and  of  the 
heart. 

Eyes.  Mechanical  injury  of  the  conjunctiva,  of  the  structures 
of  the  orbit,  of  the  eyeball,  and  of  the  ojjtic  nerve  occasionally 
caused  a  little,  though  usually  no  appreciable,  change  in  either  the 
circulation  or  the  respiration. 

Ears.  The  external  ear,  when  any  effect  was  noted,  produced 
such  alterations  as  were  described  under  the  subject  of  skin.  On 
contusing,  puncturing,  and  otherwise  destroying  the  structure  of 
the  internal  ear  there  was  usually  a  fall  in  the  central,  portal,  and 
cephalic  pressures,  and  a  rise  in  the  peripheral  venous;  in  one  in- 


SURGICAL    SHOCK    AXD    COLLAPSE.  63 

stance  there  was  a  fall  in  the  portal  only.  In  the  other  instances 
there  was  a  rise  in  the  blood-pressure,  and  in  but  one  was  there 
any  effect  on  the  respiration,  a  diminished  frequency,  and  depth. 

Mouth.  On  crushing,  tearing,  and  puncturing  the  tongue  there 
was  no  effect  on  either  the  circulation  or  respiration;  on  forcibly 
dragging  the  tongue  out  of  the  mouth  there  was  partial  inhibition 
of  the  respiration  and  heart.  Xo  effects  were  observed  on  opera- 
tions on  the  buccal  cavity.  Crushing  the  jaws  by  turning  down 
the  screw-clamp  of  the  dog  holder  produced  no  appreciable  effect. 
After  the  jaws  had  been  placed  in  the  position  of  their  maximum 
normal  separation,  by  applying  considerable  force  in  further  sepa- 
rating them,  respirations  were  considerably  inhibited,  and  the  heart 
strokes  took  on  a  slight  "  vagal"  character — i.  e.,  the  frequency 
was  diminished  and  the  length  of  stroke  decreased.  On  sawing 
through  the  median  line  of  the  lower  jaw,  then  separating  the 
severed  sides  laterally  from  each  other,  there  was  a  very  sharp  and 
considerable  rise  in  the  blood-pressure,  with  decided  acceleration 
of  the  heart.  This  was  repeated  a  number  of  times,  sometimes 
moving  them  singly,  sometimes  moving  both  laterally  outward, 
and  it  always  markedly  altered  the  blood-pressure  and  jjartially 
inhibited  the  respiration.  In  one  instance,  in  an  extreme  out- 
ward and  upward  displacement,  there  was  a  decided  cardio-inhib- 
itory  effect.  In  no  instance  was  the  condyle  dislodged  from  its 
articulation.  These  effects  were  very  probably  due  to  stretching 
or  other  mechanical  injury  of  the  nerves  governing  the  respective 
functions  whose  disturbance  was  observed. 

Pharynx.  Mechanical  injury  of  the  vault  of  the  pharynx,  the 
soft  palate,  the  velum,  tip  and  upper  surface  of  the  epiglottis  and 
base  of  the  tongue  produced  varying  effects.  The  under  surface 
near  the  base  of  the  epiglottis  and  the  superior  laryngeal  opening 
caused  respiratory  arrest  on  even  very  slight  irritation.  On  more 
vigorous  digital  manipulation  there  were  cardio-inhibitory  effects 
as  well.  As  to  the  remainder  of  the  pharynx,  excitation  of  swal- 
lowing was  noted  in  a  comparatively  small  zone  of  the  lower 
pharynx,  extending  just  above  and  below  the  level  of  the  supe- 
rior laryngeal  opening.  Dragging  on  the  soft  palate  slowed  the 
respiration.  In  some  instances  in  which  very  considerable  rough- 
ness of  manipulation  was  practised  on  the  vault  and  soft  palate 
there  was  very  marked  slowing  of  respiration  and  of  the  heart-beats. 
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Brain.  Dura  Mater.  Gentle  separation  of  the  dura  mater 
from  the  skull  Avas  attended  by  but  little  effect.  Hemispheres. 
Cutting  out  the  cerebral  hemisphere  caused  a  marked  fall  in  the 
central  and  a  rise  in  the  periplieral  arterial  blood-pressure. 

There  was  a  very  striking  irregularity  in  l)otli  the  blood-pressure 
and  respiration.  These  experiments  were  attended  bv  a  consider- 
able loss  of  blood.  Respirations  failed  during  the  remo%-al  of  the. 
hemispheres.  Gunshot  wounds  of  tiie  hemispheres  caused  some- 
times enormous  sweeping  "vagal"  heart-beats,  sometimes  an 
acceleration,  usually  the  former.  Respiration  in  ever)'  corre- 
sponding case  was  instantly  arrested  and  rarely  resumed.  In  two 
instances,  after  the  elapse  of  some  time,  very  slow  and  shallow 
respiratory  efforts  were  noted.  Ten  observations  were  made  on 
the  effect  of  rapidly  applied  pressure  within  the  brain,  as  might 
occur  in  suddeu  hemorrhage.  In  each  case  the  heart-strokes  took 
on  a  "vagal"  character,  and  the  respirations  failed  first.  The 
method  employed  consisted  in  making  a  very  small  opening  into 
the  skull,  through  which  a  slender  glass  canula  connected  with 
a  pressure  bottle  of  normal  saline  solution  was  connected.  The 
canula  was  passed  into  the  lateral  ventricle  and  tiie  solution 
allowed  to  flow.  The  respiration  rapidly  failed  in  each  instance, 
and  the  heart  continued  beating,  exhibiting  very  striking  "  vagal  " 
strokes.  The  production  of  depressed  fracture  by  a  hammer  blow 
caused  instant  failure  of  respiration;  the  heart  i)eat  on  strongly 
for  a  short  time,  then  failed.  Blows  not  severe  enough  to  cause 
fracture,  but  a  cousiderable  jarring,  caused  occasionally  a  sweep- 
ing heart-beat  and  a  temporary  arrest  of  respiration.  Pressure 
upon  the  surface  of  the  brain  produced  like  results.  Mallet  blows, 
if  rather  severe,  produced  marked  disturbance  in  respiration  and 
in  the  cardiac  action.  Injury  of  the  medulla  caused  a  momentary 
rise,  followed  by  a  staggering  fall  of  the  blood-pressure  to  zero. 

Xeck.  Trachea,  Larynx,  and  CEnophayus.  Larynx.  Contact, 
even  slight,  with  the  mucous  membrane  of  that  portion  of  the 
outer  margins  of  the  superior  laryngeal  opening,  including  the 
under  surface  of  the  epiglottis,  cau.sed  instant  respiratory  arrest 
under  surgical  ansesthesia.  In  cases  in  whicii  contact  was  pro- 
longed the  respirations  gradually  resumed  their  normal  riiythm. 
In  cases  in  which  contact  was  made  more  firm,  as  in  dihitation  of 
the  larynx  or   compression    between    extralaryngeal    and    intra- 
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laryngeal  force,  in  acklition  to  the  respiratory  arrest  there  was 
partial  or  complete  inhibition  of  the  heart.  On  continuing  intra- 
laryngeal  contact  tolerance  was  acquired.  Severing  the  inferior 
laryngeal  nerves  did  not  prevent  tiie  appearance  of  the  above 
phenomena;  severing  the  superior  laryugeals  abolished  them; 
hypodermic  administration  of  atropine  prevented  the  cardio- 
inhibitory  effect  of  such  manipulation.  Cocaine  thus  administered 
had  a  like  effect.  Neither  drug,  however,  so  employed  prevented 
to  any  appreciable  degree  the  respiratory  inhibition.  Cocaine 
locally  applied,  even  in  J  per  cent,  solution  upon  the  laryngeal 
nincosa,  within  thirty  seconds  entirely  prevented  the  respiratory 
and  cardiac  inhibitions  on  repeating  a  like  manipulation.  The 
larynx  might  then  be  cut,  stretched,  contused,  and  otherwise 
injured  without  any  manifest  inhibitory  effect  on  either  the  respi- 
ration or  the  heart  action.  In  various  injuries  and  operations 
upon  that  portion  of  the  larynx  inferior  to  the  inhibition  area 
above  described,  and  all  the  accessible  portions  of  the  trachea,  no 
effects  were  noted.  The  same  may  be  said  of  the  oesophagus, 
excepting  the  dilatation  of  the  latter,  which  had  a  variable  effect. 
In  one  case  sharp  rise  in  pressure  and  irregular,  shallow  respira- 
tions. In  five  other  tests  there  was  observed  a  temporary  fall  in 
blood-pressure,  with  diminished  pulse  volume,  probably  mechan- 
ically produced;  the  respiratory  movements  were  increased  in 
amplitude.  Performing  operations  such  as  cesophagotomy,  and 
inflicting  injuries  as  stab  and  gunshot  wounds,  produced  no 
observable  effects  on  either  the  circulation  or  respiration. 

Other  Tissues  of  the  Neck.  When  proper  respect  was  paid  to 
the  vagi  and  the  sympathetic  nerves,  extensive  dissection  was 
made  without  disturbing  either  the  circulation  or  the  respiration, 
but  mass  traction  on  the  wound,  or  forcible  blunt  dissection  of 
the  deeper  tissues,  usually  caused  cardiac  or  respirator}'  inhibi- 
tion, or  both.  This  is  especially  true  of  the  upper  portion  of  the 
neck  on  a  level  with  the  larynx  and  above  it,  including  the  region 
below  and  behind  the  angle  of  the  jaw.  The  so-called  "  blow 
upon  the  jugular,"  in  sporting  parlance,  owes  its  effect  to  the 
mechanical  stimulation  of  the  vagus,  thus  inhibiting  the  heart. 
After  preliminary  administration  of  atropine  or  section  of  the 
vagi  distal  to  the  point  of  injury  no  inhibitory  effects  were  pro- 
duced.    In  two  instances,  however,  a  rise  in  blood-pressure  with 
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ail  acccloration  of  tlie  beat  was  observed,  in  other  observations 
the  typieal  long,  sweeping  "  vagal  "  beats  appeared.  The  l)lo\vs 
in  tlie  former  instances  probably  missed  the  vagus  and  stimulated 
the  sympathetic.  Gunshot  wounds  of  the  neck  have  no  effect 
aside  from  a  momentary  one,  excepting  as  they  may  injure  the 
vagus,  tlie  sympathetic,  or  the  "  inliibition  area"  in  the  larynx. 
Firing  a  shot  through  the  thyroid  cartilage  has  but  a  transitory 
inhil)itory  effect.  Through  the  "arrest"  area  there  was  tempo- 
i-ary  inliibition  of  respiration  and  "  vagal"  strokes  of  the  heart. 
Grasping  the  neck,  as  in  powerful  choking  or  strangling,  caused 
inhibition,  partial  or  complete,  through  irritation  of  the  "  inhib- 
itory "  area  of  the  larynx  or  traction  on  the  superior  laryngeal 
nerves.  It  was  quite  difficult  to  produce  sufficient  mechanical  in- 
jury of  the  vagi  by  grasping  the  intact  neck  to  cause  any  inhibition. 
Thorax.  In  resection  of  the  ribs,  fractures,  stab  wounds,  gun- 
shot wounds,  etc.,  in  experiments  in  which  the  thoracic  cavity  was 
not  opened,  there  was  merely  the  effect  of  such  injuries  of  skin, 
muscle,  and  bone.  Injury  of  the  skin  in  this  region  did  not  pro- 
duce so  profound  changes  as  in  that  of  the  foot  and  leg.  Ilespira- 
tion,  however,  was  considerably  affected  in  rhythm  in  tearing  or 
cutting  the  extraordinary  muscles  of  respiration.  The  tearing  and 
the  dragging  effects  were  jirobably  due  to  a  corresponding  injury 
of  the  supplying  nerves.  Opening  the  thorax  is  attended  by  the 
greatest  irregularity  of  breathing — irregular  rhythm  and  excessive 
action — the  blood-pressure  undergoes  sweeping  changes  in  height, 
and  the  heart-strokes  usually  become  short  and  very  irregular. 
In  DO  other  manner  were  there  produced  such  exceedingly  irregu- 
lar blood-pressure  and  respiratory  tracings  as  in  the  intrathoracic 
procedures.  Artificial  respirations  were,  of  course,  maintained, 
and  naturally  interfered  with  the  normal  efforts,  and,  beside,  the 
mecliaiiical  factor  in  operating  on  the  chest  wall  was  considerable. 
These  considerations  somewhat  lessen  the  value  of  the  respiratory 
tracings,  l)ut  direct  observation  of  the  res[)iratory  action  made  it 
more  probable  that  tlie  iieart  action,  wiiich  was  perfectly  recorded, 
was  even  more  disturbed  than  tlie  respiratory.  In  resection  of  the 
anterior  chest  wall,  by  placing  a  double  row  of  ligatures  around 
the  ribs  and  the  sternum,  tiien  cutting  between  the  ligatures  with 
bone  forceps  or  saw,  and  exposing  tlie  entire  chest  cavity  by  ele- 
vating this  flap,  there  was  almost  immediate  normal  breathing 
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and  heart  action  after  fastening  down  the  resected  wall  by  tying 
the  corresponding  long  ends  of  the  ligatures  and  suturing  the 
skin.  Blood-pressure  usually  suffered  a  considerable  decline  dur- 
ing the  performance  of  the  manceuvre.  This  decline  was  not  due 
to  hemorrhage,  as  the  operation  was  practically  bloodless.  This 
operation  was  done  ten  times  without  death,  and,  although  there 
was  a  double  pneumothorax,  competent  normal  respiration  was  in 
each  case  restored  on  closure  of  the  chest.  The  respiratory  action 
was  usually  greatly  accelerated  for  a  considerable  time  afterward. 
However,  in  experiments  in  which  the  chest  had  been  opened 
there  was  a  tendency  to  recurring  respiratory  failure  in  the  sub- 
sequent course  of  the  experiment. 

Heart.  The  slightest  direct  contact  with  the  heart  caused 
marked  changes  in  its  Ijeat  and  in  the  blood-pressure.  Touching  or 
gently  pressing  upon  the  pericardium  over  the  apex  caused  a  stagger- 
ing, immediate  fall  in  blood-pressure,  with  short,  irregular  strokes. 
On  removal  of  the  contact,  blood-pressure  immediately  mounted 
again.  Likewise,  on  touching  the  base  and  the  large  bloodvessels 
near  the  base,  there  was  a  staggering  fall  in  the  blood-pressure, 
with  irregular  stroke,  but  a  more  sweeping  stroke  than  in  the 
apex  experiments.  Gently  displacing  the  heart  laterally  caused 
extreme  irregularity,  the  heart  executing  a  series  of  most  irregular 
sweeps,  with  great  fall  in  the  blood-pressure.  This  fall  was  recov- 
ered from  upon  the  release  of  the  pressure.  In  like  manner, 
pressing  up  the  diaphragm  with  the  hand  so  as  to  feel  the  heart 
impulse  caused  phenomena  similar  to  the  above,  but  to  a  less 
marked  degree.  Picking  and  holding  up  the  pericardium,  pre- 
paratory to  incising  it,  caused  a  rise  in  pressure,  followed  by  a 
decline:  when  released  there  was  a  very  great  rise.  Incising  the 
pericardium  produced  but  little  effect.  When  the  heart  had  been 
much  weakened,  touching  or  gently  moving  it  caused  sometimes 
complete  cessation  for  a  time,  then  slowly  it  resumed  its  beat. 
Puncturing  the  heart  with  a  scalpel  caused  a  lapse  of  one  to 
several  beats.  A  gunshot  wound  of  the  heart,  not  penetrating 
the  chambers,  caused  but  temporary  arrhythmia  for  several  beats. 

LuxGS.  Mechanical  injury  of  the  lungs  in  the  way  of  manipu- 
lation, contusion,  stab  wounds,  gunshot  wounds,  etc.,  on  the  whole 
seemed  to  affect  the  heart  more  than  the  respiration.  There  was 
great  difficulty  in  making  satisfactory  observations  on  this  point. 
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Some  observations  showed  very  markoil  "  vagal  "  lieart-beats  ou 
piuching  the  lungs  with  the  fingers. 

Larger  Vessels.  The  venous  trunks  especially  cause  sweep- 
ing changes  in  tiie  blond-pressure  by  mechanically  interfering  with 
the  How  of  blood  into  the  chambers  of  the  heart,  and  also  in  manipu- 
lation near  the  base  of  the  lieart  the  latter' s  rhythmic  contraction 
is  interfered  with;  probably  because  the  contraction  wave  at  the 
commencement  of  each  cardiac  cycle  begins  in  the  venous  trunks 
near  the  base.  In  fresh  animals  there  was  a  prompt  recovery  of 
a  lost  cardiac  equilibrium,  but  not  so  if  the  animal  had  been  well 
exhausted  wiien  tiie  equilibrium  was  disturbed. 

Diaphragm.  Contact,  iiowever  sliglit,  with  the  abdominal  side 
of  the  diaphragm  caused  in  every  instance  markedly  arriiythmic 
respiration.  If  contact  were  extensive  every  part  of  the  respira- 
tory curve  became  irregular  and  fragmentary.  Puncture  of  the 
diaphragm  and  gunshot  wounds  usually  caused  immediate  arrest 
of  respiration,  and  if  the  arrest  proved  to  be  temporary  there  was 
a  tendency  to  respiratory  failure  later  in  the  experiment.  Hot 
water  applied  to  the  abdominal  side  of  the  diaphragm  very  greatly 
augmented  the  amplitude  of  the  respiratory  movements  and  in- 
creased its  frequency. 

Liver.  Aside  from  the  mechanical  effects  from  forcing  blood 
from  this  vascular  organ  by  pressure,  and  tiie  effects  of  contact 
with  its  peritoneal  covering,  as  ai)ove  indicated,  no  special  effects 
were  observed.  Dilatation  of  the  cystic  ducts  caused  no  aj)preciable 
effect.  Manipulation  of  the  gall-bladder  caused  a  marked  tem- 
porary fall;  but  it  is  extremely  probable  that  this  was  due  to 
mechanical  interference  with  the  blood-current  in  the  larger 
venous  trunks  lying  in  such  close  anatomical  relation. 

Kidneys.  Cutting,  contusing,  crushing,  or  any  other  mechan- 
ical injury  of  the  kidney  caused  no  notable  effect  in  a  single 
instance  except  when  there  chanced  to  be  peritoneal  contact.  The 
same  may  be  said  of  nephrectomy  ))erformed  a  number  of  times. 

SuPRAKENAi-  Bodies.  On  similar  treatment  a  rise  in  the 
blood-pressure  was  noted  in  a  number  of  instances.  No  separate 
vasomotor  effects  were  noted. 

Spleen.  No  sjjecial  results  M'cre  noted  other  tlian  when  that 
organ  was  compressed.  There  was  an  immediate  small  rise,  prob- 
ablv  due  to  forcing  out  blood  from  its  vascular  meshes.     Splenec- 
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toniy  was  performed  a  iuiml)er  t)f  tinie<  and  with  practically  no 
effect. 

Bladder.  Cuttinir,  compressing,  overdistending,  or  other- 
wise injuring  the  bladder  caused  a  rise  in  the  blood-pressure,  if 
any  effect  at  all  was  produced.  In  many  of  the  observations  no 
effect  was  noted.  Pressure  upon  the  full  bladder  produced  the 
most  marked  results. 

Uterus.  Incision,  contusion,  manipulation,  or  any  other 
mechanical  injury  of  the  uterus  caused  uniformly  a  rise  in  the 
blood -pressure.  The  rise  appeared  rather  tardy,  but  was  in 
mau_v  instances  very  marked.  Sometimes  the  pressure  gradually 
declined  to  its  former  level,  but  tended  to  remain  for  some  time 
at  least  at  the  level  to  which  it  rose.  Repeating  the  injury  at 
intervals  before  compensation  occurred  raised  the  mean  pressure 
very  considerably  comparable  to  the  rise  caused  by  clamping  the 
abdominal  aorta.  Cutting  the  cardiac  branches  of  the  stellate 
does  not  prevent  the  rise.  While  conclusive  proofs  were  not  at 
hand,  there  is  cousiderable  evidence  that  the  rise  is  due  to  vaso- 
motor action.  What  has  been  said  of  the  uterus  may  be  said  of 
the  ovaries  and  oviducts,  and  in  importance  in  the  order  given. 
Ten  bitches  each  furnished  repeated  observations  on  these  points. 
Csesarean  section  was  twice  made,  and  noted  for  the  absence  of 
any  changes  in  the  pressure  during  the  operation. 

Male  Gexital  Organs.  Cutting  the  testicle,  spermatic  cord, 
tunica  vaginalis,  and  freijuently  even  the  skin  of  the  scrotum, 
caused  in  most  instances  a  fall  in  the  blood-pressure,  appearing 
after  a  considerable  interval.  Manipulation,  though  gentle,  of 
the  testicle  always  caused  a  marked  fall  in  the  central  pressure  ; 
the  same  observations  were  made  with  regard  to  the  spermatic 
cord.  In  fact,  any  manipulation  of  any  part  of  the  testicle — its 
coverings  or  the  spermatic  cord — was  attended  by  a  marked,  some- 
times an  exceedingly  great  fall,  in  blood-pressure.  While  the  central 
pressure  was  falling  the  portal  was  usually  as  markedly  rising  as 
evidence  of  splanchnic  dilatation  as  the  cause  of  the  fall.  The 
blood-pressure  usually  recovered  completely  or  nearly  its  former 
level.  These  observations  were  made  fifty-three  times,  and  occa- 
sionally, though  rarely,  no  fall  was  marked.  Respirations  were 
slowed  and  shortened  and  iu  some  instances  irregular.  Injecting 
cocaine  into  the  organ,  into  the  tunica  vaginalis,  or  into  the  sper- 
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matic  cord  after  a  control  bad  beeu  obtained,  then  repeating  lil<e 
operative  procedures,  no  fall  occurred  in  central  and  no  rise  in 
portal ;  neither  were  the  res})irations  altered.  FoUowiui;  an  injection 
of  .sutlicient  amount  of  atropia  into  the  jugular  vein  after  severing  an 
inhibitory  laryngeal  control,  thus  proving  the  atropia  competent 
to  abolish  cardio-inhibitory  impulses,  the  testicle  was  subjected  to 
experimeuts  similar  to  the  above,  and  the  usual  fall  in  pressure 
followed.  The  fall  was  not  prevented  by  preliminary  section  of 
the  vagi.  This  is  taken  as  evidence  that  the  fall  is  ))robably  not 
due  to  a  cardio-inhibitory  effect.  Jugular  injections  of  cocaine 
did  not  prevent  the  fall  in  the  pressure,  tiiough  as  nearly  as  could 
be  judged  the  fall  was  considerably  less  than  in  the  controls. 

Pexis.  The  same  may  be  said  of  the  penis,  thougli  the  altera- 
tions were  not  observed  to  be  produced  in  nearly  so  marked  degree. 

V.-VGIXA.  Forcibly  dilating  or  otherwise  injuring  the  vagina 
caused  an  increase  in  depth  and  frequency  of  the  respirations  and 
usually  a  rise,  though  occasionally  a  decline  in  blood-pressure. 
In  several  instances  there  was  no  effect  on  blocd-pressure,  but 
respiratory  action  was  increased. 

Axus.  Forcibly  stretching  the  rectum  and  anus  caused  some- 
times a  rise,  sometimes  a  fall,  in  blood-pressure,  and  an  increase 
in  the  frequency  and  depth  of  respiration.  There  is  considerable 
evidence  that  the  fall  in  pressure  was  due  to  mechanical  inter- 
ference with  the  flow  of  blood  in  the  venous  trunks,  viz.,  the  fall 
appeared  almost  instantly,  and  the  manometer  in  the  femoral  vein 
showed  a  rise  at  the  sjime  time  that  the  central  was  falling. 

Extremities.  Cutting,  crusliing,  fracturing,  amputating,  and 
burning  the  extremities  were  usually  attended  by  a  preliminary 
rise  in  blood-pressure,  followed  by  a  fall  usually  lower  than 
before  the  operation.  Respirations  were  much  altered  in  rhythm 
and  temporarily  increased  in  frequency  There  is  no  evidence  of 
the  correctness  of  the  opinion  expressed  by  many  clinicians  that 
there  is  considerable  shock  produced  in  sawing  through  the  bone 
in  amputations,  nor  of  similar  opinions  as  to  opening  large  joints. 
The  error  probably  arises  in  confusing  the  effects  of  cutting,  trac- 
tion, or  other  injury  of  the  nerve  trunks,  which  would  be  clini- 
cally manifested  about  the  time  a  ra])id  operator  would  have 
proceeded  to  sawing  the  bone  or  opening  the  joint  in  a  hip-joint 
amputation.      Traction    on    the    nerve    trunks   especially    caused 
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marked  effects  upon  both  respiration  and  circulation.  The  shock 
is  in  direct  proportion  to  the  amount  of  excitable  tissue  injured 
and  the  time  occupied  in  the  operation.  The  experiments  on 
which  these  observations  are  based  were  made  without  loss  of 
blood.  Injury  of  the  paws  is  more  productive  of  shock  than  that 
of  any  other  superficial  part  of  the  extremities.  There  is  sufficient 
evidence  to  show  that  the  shock  produced  is  in  direct  proportion 
to  the  nerve-supply  and  to  the  functional  importance  of  the  part 
injured.  In  operations  involving  the  brachial  plexus  the  respira- 
tory changes  were  very  striking,  the  frequency  of  respiration  was 
much  increased,  and  overaniesthesia  was  accordingly  produced 
unless  the  anesthetic  was  removed.  Operations  involving  the 
brachial  plexus  produced  also  very  marked  vasomotor  disturb- 
ance, as  shown  by  the  peripheral  manometer  and  by  the  Traube 
curves  in  the  central  blood-pressure  tracing. 

Collapse  or  death  produced  by  blows  upon  the  lower  chest  and 
epigastrium  were  found  to  be  due  to  the  effect  upon  the  heart  and 
not  the  solar  plexus.  No  amount  of  injury  inflicted  upon  the 
solar  plexus  did  in  any  instance  produce  collapse.  The  imme- 
diate effect  of  a  lilow  upon  the  lower  chest  or  upper  abdomen  is 
an  injured  heart  action  and  lower  blood-pressure,  after  which,  if 
the  blow  is  not  too  severe,  recovery  takes  place. 

A  research  into  the  mechauism  of  sudden  drowning  showed  that 
if  the  circulation  in  the  lungs  were  subject  to  pressure  of  a  column 
of  water  equal  to  or  greater  than  the  pressure  in  the  capillaries  the 
entire  circulation  was  immediately  blocked.  The  animals  were 
killed  in  about  fifteen  seconds  in  these  experiments.  This  is  the 
most  probable  explanation  of  certain  sudden  deaths  by  drowning. 

A  research  into  the  phenomena  produced  by  the  presence  of 
foreign  bodies  in  the  pharynx  and  oesophagus  showed  that  the 
sym])toms  were  strikingly  different  in  every  portion  of  the  oesoph- 
agus below  the  level  of  the  larynx,  but  that  the  upper  oesophagus 
and  pharynx  resemble  very  closely  the  symptoms  of  foreign 
bodies  in  the  larynx,  the  reason  being  that  under  either  case  the 
superior  laryngeal  nerve  or  its  terminal  was  subjected  to  a 
mechanical  stimulatiou,  thereby  producing  reflex  inhibition  of  the 
respiration  and  the  heart.  Injecting  atropine  prevented  the  reflex 
inhibition  upon  the  heart.  In  laryngotomy  it  was  found  that  open- 
ing the  larynx  produced  reflex  inhibition  ;  in  tracheotomy  no  such 
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phenomena  appeared.  Tliis  is  the  exphxnatiou  of  the  clinical 
ohservation  that  at  the  momeut  entrance  is  obtained  iu  a  hiryn- 
gotoniy  the  patient  frequently  died,  death  being  due  to  reflex 
inhibition  of  the  heart.  The  use  of  cocaine  injected  by  means  of 
a  hypodermic  needle  into  the  walls  of  the  larynx  in  laryngotomy 
and  the  use  of  cocaine  applied  lo«dly  upon  the  laryngeal  mucosa 
prevented  inhibitory  phenomena.  Collapse  and  death  may  follow 
the  mechanical  irritation  of  the  laryngeal  mucosa.  This  may  be 
prevented  by  the  use  of  atropine. 

Traction  on  the  tougue,  if  slight,  produces  little  change  in  the 
blood-pressure  or  respiration,  but  if  great  traction  is  produced  a 
reflex  inhibition  of  respiration  and  sometimes  of  the  heart  is  pro- 
duced. This  has  an  important  clinical  bearing  on  the  dragging 
out  of  the  tongue  in  giving  antesthesia  and  in  resuscitation. 

CoxcLrsioxs.  As  a  result  of  injury  or  operation  there  maybe 
immediate  or  later  depression  or  death.  Immediate  depression  or 
death  from  injuries  or  operations  was  due  to  one  or  more  of  the 
following  factors: 

1.  Cardiac. 

2.  Respiratory. 

3.  Hemorrhagic. 

4.  Vasomotor. 

The  phenomena  produced  bj'  these  factors  have  so  many  points 
in  common  that  they  naturally  fall  into  a  group,  and  would  seem 
to  be  appropriately  designated  as  collapse. 

Later  depressions  or  death  from  injuries  or  operations,  and  due 
to  a  vasomotor  impairment  or  break-down  as  the  essential  factor, 
may  be  appropriately  designated  shock. 

Factors  Producing  Collapse.  Cardiac.  The  cardiac  factor 
may  be  due  to: 

(a)  Injury  of  the  heart  muscle,  as  in  gunshot  and  stab  wounds, 
etc. 

(b)  Injury  or  operation  involving  the  vagi  or  certain  of  their 
branches — e.  g.,  a  direct  blow  upon  the  vagus,  intralaryugeal 
manipulation,  etc. 

(c)  Injuries  of  the  cardiac  centres  in  the  medulla,  crushing  of 
the  skull,  etc. 

{d)  Paralysis  of  the  heart  muscle  by  excessive  antesthesia, 
notably  by  pushing  chloroform  or  by  administering  an  injection 
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of  the  same  into  the  vein;  the  licart  niusele  fibre  is  thus  readily 
paralyzed. 

liespiratonj.     This  factor  may  lje  introduced  by: 

{a)  Injuries  or  operations  upon  the  thorax,  destroying  its  integ- 
rity, thereby  producing  collapse  of  the  lungs. 

(6)  Injuries  or  operations  involving  the  respiratory  nerve  mech- 
anism— e.  g.,  destruction  of  phrenic  nerves  in  continuity,  cross 
lesion  of  the  spinal  cord  above  the  fourth  cervical  vertebra, 
mechanical  stimulation  of  the  superior  laryngeal. 

(c)  Injuries  or  operations  affecting  the  respiratory  centres  in  the 
medulla  as  well  as  the  higher  respiratory  centres  at  the  base  of  the 
cerebrum — e.  g.,  excessive  intracranial  pressure,  gunshot  M'ounds, 
compound  fractures,  etc._ 

(c/)  Mechanical  interference  with  the  exchange  of  gases. 

{e)  Excessive  antiesthesia,  whereby  respiratory  action  is  arrested. 

Hemorrhagic.  Excessive  hemorrhage,  especially  from  the  large 
venous  trunks,  may  cause  collapse. 

Vasomotor.  The  vasomotor  centres  are  continually  in  action, 
and  exercise  thereby  a  continuous  pressure  upon  the  contents  of 
the  bloodvessels.  This  continuous  pressure  is  known  as  vascular 
tone.  A  cross-section  of  the  spinal  cord  at  any  given  point  pro- 
duces loss  of  this  vascular  tone,  thereby  permitting  the  vessels  to 
passively  dilate  to  their  utmost,  and,  if  the  lesion  involves  a  suffi- 
ciently large  area  of  vessels,  collapse  may  be  produced,  the  accu- 
mulation of  blood  within  this  area  of  vascular  dilatation  being 
practically  equivalent  to  a  hemorrhage.  The  same  may  be  said 
of  sections  of  such  nerves  as  the  splanchnics — nerves  that  control 
a  capacious  vascular  area. 

It  is  only  this  phase  of  vasomotor  influence  that  may  be  par- 
ticularly operative  in  producing  collapse.  The  vasomotor  nerve 
mechanism  may  also  be  paralyzed  by  an  excess  of  ansesthesia,  espe- 
cially by  chloroform. 

Surgical  Shock.  Surgical  shock  is  mainly  due  to  impairment 
or  breakdown  of  the  vasomotor  mechanism.  All  the  factors 
referred  to  as  causing  collapse  may  add  to  shock.  The  evidence 
from  which  this  conclusion  has  been  reached  is  the  following: 

Nerve  fibres  when  subjected  to  stimulation,  mechanical  or  other- 
wise, may  cause  either  an  increase  or  a  decrease  in  the  blood- 
pressure.     The  presence  of  the  so-called  "pressor"  nerve  raech- 
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anism  is  well  established,  as  is  also  the  presence  of  the  so-called 
"  depressor,"  and  these  "  pressor"  and  "  depressor"  nerve  mech- 
anisms have  a  representation  in  tlie  nerve  trunks.  Now,  mechan- 
ical stinuilation  of  sensory  nerves  when  botii  the  animal  and  the 
nerve  are  fresh  produces  a  rise  in  the  blood-pressure,  due  largely 
to  a  stimulation  of  the  pressor  mechanism.  On  repeating  the 
stimulation  of  the  same  nerve  each  subsequent  repetition  is  attended 
by  a  diminished  pressor  action,  and,  fiually,  no  effect  is  produced 
upon  the  blood-pi'essure.  On  the  contrary,  there  may  be  a  fall  in 
blood  pressure  after  still  further  stimulation — that  is  to  say,  the 
depressor  action  alone  may  appear.  Xot  only  is  this  true  with 
reference  to  repeated  stimulation  of  the  same  nerve,  but  after  re- 
peated stimulation  of  other  nerves  there  will  be  finally  a  condition 
produced  in  which  no  stimulation  even  of  a  fresh  nerve  trunk  will 
produce  a  rise  in  tlie  blood-pressure;  in  other  words,  it  would 
seem  that  the  pressor  action  may  be  exhausted  in  a  given  nerve 
trunk  by  repeated  stimulation  of  different  nerve  trunks,  tlie  latter 
being  general,  tlie  former  local,  in  the  sphere  of  its  influence.  It 
has  been  almost  universally  noted  that  the  development  of  shock 
increases  pari  pa-^su  with  the  failure  of  the  pressor  action — that  is 
to  say,  so  long  as  the  blood-pressure  remained  high  or  fairly  high 
it  would  be  found  that  the  pressure  action  could  be  brought  out 
on  stimulation  of  a  fresh  nerve  trunk.  On  the  contrary,  after  a 
sufficient  number  of  stimulations  there  could  be  a  marked  lower- 
ing of  the  blood-pressure,  and  at  the  same  time  the  pressor  action 
be«ime  greatly  impaired  or  entirely  abolished.  As  nearly  as 
could  be  estimated,  the  depth  of  the  siiock  was  in  proportion  to 
tlie  failure  of  the  pressor  action;  and  when  a  given  nerve  or  when 
the  entire  animal  had  been  reduced  to  such  a  condition,  further 
stimulation  in  many  cases  produced  a  jiriniary  fall  in  blood-pressure, 
and  generally  without  a  later  com])ensatory  rise.  It  has  been 
pointed  out  by  others  that  when  a  nerve  trunk  is  severed  and 
repair  has  taken  jilace,  a  stimulation  applied  early  to  the  repaired 
nerve  trunk  will  produce  a  primary  fall  in  blood-pressure,  but 
such  stimulation  applied  later  will  produce  a  rise  in  the  blood- 
pressure — that  is  to  say,  the  depressors  repair  earlier  than  do  the 
pressors.  If  a  nerve  trunk  be  reduced  in  temperature  to  a  point 
at  or  below  zero,  then  tiie  distal  end  stimulated,  there  will  be  a 
lowering  of  the  blood-pressure — a  depressor  action.      In  tliis  way 
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the  two  actions — the  pressor  and  the  depressor — are  sejiarated.  It 
would  appear,  then,  that  the  pressor  action  is  brought  out  on  first 
stiiiudation  or  early  stimulation,  and  that  the  pressor  action 
is  more  readily  exiiausted  than  in  the  depressor  action.  The 
physiological  importance  of  the  pressor  action  is  too  apparent  to 
be  necessary  to  be  entered  into  here,  and  the  helplessness  of  the 
circulatory  apparatus  when  its  pressor  action  has  been  lost  must 
be  complete.  In  this  condition  of  lost  or  impaired  pressor  action 
the  blood  is  transferred  to  the  venous  side,  notably  to  the  large 
venous  trunks,  all  of  which  are  dilated.  In  a  given  tracing  the 
volume  of  blood  put  out  of  the  heart  with  each  beat  is  indicated 
by  the  stroke  of  the  writing  style  of  the  manometer.  This  stroke 
in  every  case  was  lessened  as  shock  was  developed.  When  the 
dog  board  was  inclined  with  the  head  of  the  animal  downward  the 
blood-pressure  underwent  a  relatively  great  rise,  suggesting  the 
emptying  of  the  blood  from  the  engorged  toneless  vessels  in  which 
it  had  accumulated.  The  usual  physiological  compensation  in 
changing  of  posture  was  not  manifested  in  profound  shock.  In 
a  fresh  animal,  and  when  the  circulatory  apparatus  is  normal,  if 
an  animal  be  suspended  feet  downward,  there  will  be  an  imme- 
diate fall  in  blood-pressure,  but  directly  after  there  will  follow 
a  compensatory  rise,  so  that  in  a  short  time  the  blood- pressure 
will  have  wholly  regained  its  normal  level  and  sometimes  tem- 
porarily rise  even  above  the  normal.  This  has  been  demonstrated 
to  be  due  largely  to  the  vasomotor  mechanism  regulating  the 
calibre  of  the  vessels.  In  the  state  of  shock  (and  the  phenomena 
are  almost  in  direct  ratio  to  the  depth  of  the  shock),  when  an 
animal  is  inclined  feet  downward,  thereby  causing  a  fall  in  the 
blood-pressure,  there  is  but  little  if  any  compensatory  rise,  and 
in  some  cases  of  extreme  shock  there  was  no  compensatory  rise  at 
all.  The  amount  of  compensation  was  believed  to  be  in  propor- 
tion to  the  depth  of  the  shock — that  is  to  say,  the  bloodvessels 
were  so  nearly  toneless  and  were  so  far  out  of  the  control  of  the 
vasomotor  mechanism  that  their  calibre  was  not  altered  in  the 
normal  process  of  the  compensation,  supporting  the  observations  just 
made  that  in  profound  shock  there  is  a  loss,  partial  or  complete, 
of  pressor  action.  It  was  further  observed  that  if  an  animal  was 
allowed  to  partially  recover  from  its  condition  of  profound  shock 
and  then  inverted  there  was  an  inauguration  of  a  compensation 
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seemingly  in  proportion  to  the  extent  of  the  recovery  from  siiock. 
It  would  then  seem  that  in  the  fatal  cases  of  shock  and  in  the 
conditions  of  most  profound  sliock  there  is  a  condition  of  either 
total  paralysis  of  the  vessel  walls  or  its  equivalent. 

Nctratively,  that  the  heart  is  not  exhausted,  and  that  it  is  not 
the  principal  factor  in  the  production  of  shock,  rest  on  tlie  follow- 
insi  evidence: 

The  heart  muscle  itself  is  functionally  characterized  by  its 
capacity  for  work,  as  athletic;  exercises,  physical  endurance  tests, 
etc.,  prove.  An  experimental  mammalian  heart  has  been  made  to 
beat  as  long  as  five  hours  after  its  removal  from  the  body,  having 
as  its  circulating  medium  defibrinated  blood.  Xow,  in  the  condi- 
tion of  shock  there  is  distinctly  less  work  for  the  heart  to  do,  and 
the  more  profound  the  shock  the  less  the  work,  estimated  by  the 
amount  of  blood  the  heart  puts  out.  But  it  may  be  asserted  that 
the  heart-beats  with  increased  heqaeney  ])ari  passu  with  the  devel- 
opment of  shock,  and  its  "  machinery  running  empty  "  runs  away 
with  itself,  and  so  becomes  exhausted;  but  in  the  experiments  in 
which  the  cardio-accelerator  fibres  had  been  previously  severed, 
and  the  heart  in  consequence  beat  slowly  until  death,  a  descending 
curve  in  the  blood-pressure  showing  tJie  final  vasomotor  breakdown 
was  practically  the  same  as  in  the  experiments  in  which  the  heart 
ran  rapidly  until  the  end.  Finally,  when  the  heart  had  been 
allowed  to  so  "run  down"  almost  to  the  point  of  ceasing,  and 
normal  salt  solution  was  allowed  to  flow  into  a  vein,  causing 
thereby  increased  venous  pressure,  hence  supplying  the  heart  with 
more  fluid,  the  heart  was  at  once  reduced  to  slow  and  full  beats, 
showing  that  it  was  not  exhausted,  and  that  it  beat  rapidly  be- 
cause it  did  not  have  enougli  to  do  rather  than  that  it  was  over- 
worked. In  tiiis  condition  each  heart-beat  produced  a  long 
stroke  of  the  manometer,  the  extreme  length  of  the  stroke  being 
caused  by  the  combined  effect  of  throwing  maximum  (piautities 
of  blood  into  the  aorta  with  each  beat  and  the  toneless  condition 
of  the  vessels,  so  that  on  account  of  this  toneless  condition  the 
increased  pressure  produced  by  each  individual  beat  was  not  sus- 
tained, and,  therefore,  the  excursions  were  extremely  long.  After 
a  number  of  these  sweeping  strokes  had  been  executed  and  the 
vasomotor  tone  was  again  regained,  the  general  blo()d-i)ressure 
rose,    the  strokes  became  more  rapid  and    shorter,   aj)proacliing 
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the  normal,  and  at  this  time  vasomotor  curves  again  reapi)eared. 
Before  this,  while  by  the  extraordinary  length  of  the  strokes  the 
toneless  condition  of  the  vessels  was  announced,  no  vasomotor 
curves  appeared.  In  cases  in  which  the  vasomotor  tone  was  not 
regained  the  long,  sweeping  strokes  went  stalking  along  until  the 
heart  failed  to  contract,  and  death  occurred  in  diastole. 

The  cardiac  factor  no  doubt  plays  a  part  in  the  production  of 
shocks,  because  a  normal  cardiac  action  is  essential  to  the  main- 
tenance of  the  normal  blood-pressure,  and  it  is  highly  probable 
that  the  causes  producing  the  depression  of  breakdown  in  the  vaso- 
motor svstem  also  cause  an  impairment  of  cardiac  action,  as  has 
been  pointed  out  in  referring  to  the  cardiac  factor  in  shock  under 
that  head  in  the  summary.  The  respiratory  factor  is  also  an  im- 
portant one,  inasmuch  as  the  respiratory  action  was  noted  to  have 
been  altered  in  almost  every  injury  or  operation  that  may  produce 
shock,  and  the  respiratory  action  is  of  great  importance,  equal  to 
or  greater  than  that  of  the  cardiac.  Impaired  respiratory  action 
would  lead  to  impaired  gaseous  exchange  in  the  lungs,  thereby 
the  vasomotor  as  well  as  all  other  functions  would  be  impaired. 
But  shock  was  produced  in  all  the  experiments  in  which  a  suffi- 
cient exchange  of  gases  was  provided  by  means  of  artificial  respira- 
tion. 

The  influence  of  hemorrhage  on  the  production  of  shock  was 
verv  marked.  It  need  only  be  stated  to  be  accepted  that  the  vaso- 
motor system,  in  adapting  the  calibre  of  the  vascular  system  to 
the  needs  of  the  circulatory  apparatus  so  as  to  maintain  a  mean 
blood-pressure,  has  adjusted  itself  to  a  normal  quantity  of  blood. 
If,  then,  there  is  a  hemorrhage  there  will  be  an  additional  stress 
laid  upon  the  vasomotor  mechanism  to  sustain  a  mean  blood- 
pressure  with  a  diminished  volume  of  blood  upon  which  to  act. 
The  mechanism,  then,  is  at  the  disadvantage  of  having  called 
out  a  part  of  its  potential  energy,  leaving  less  with  which  to  meet 
emergencies.  This  would  be  true  of  capillary  hemorrhage  as  well 
as  arterial  or  venous  hemorrhage.  In  the  latter,  however,  the 
effect  is  more  sudden;  and  it  was  noted  in  cases  in  which  there 
was  considerable  loss  of  blood,  even  though  the  general  blood- 
pressure  had  suffered  but  slightly  and  only  temporarily,  that  such 
animals,  so  far  as  comparative  observations  permitted  a  deduc- 
tion, did  not  sustain  operative  procedures  calculated  to  produce 
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shock  so  well  as  animals  iu  which  such  loss  of  hlooil  had  not 
occurred. 

Then,  again,  the  anaesthetic  factor  is  of  very  great  importance, 
inasmuch  as  while  the  vasomotor  mechanism  is  contending  against 
the  causes  which  tend  to  impair  or  destroy  its  action,  if  a  part  of 
the  possible  energy  of  the  vasomotor  system  is  lost  by  the  effect 
of  auiEsthesia,  it  will  be  readily  seen  that  to  this  extent  the  vaso- 
motor centre  is  impaired,  and  in  the  cases  in  which  the  anaesthetic 
was  too  rapidly  administered  there  was  in  direct  proportion  a  rapid 
development  of  shock. 

Surgical  shock,  then,  is  due  mainly  to  a  vasomotor  impairment 
or  breakdown.  The  cardiac  and  the  respiratory  factors  may  be 
of  considerable  importance.  However,  the  main  effect  is  on  the 
vasomotor  mechanism. 

If  the  foregoing  be  true,  it  will  be  seen  how  much  more  impor- 
tant is  prevention  than  treatment.  Prevention  of  shock  may  best 
be  accomplished  by  taking  into  account  all  the  known  physiolog- 
ical functions  of  every  tissue  and  organ  of  the  body  in  a  way  that 
would  suggest  itself  to  any  practical  surgeon.  While  tiie  cause 
may  be  local,  the  treatment  must  be  general.  It  would  seem  to 
be  desirable  to  direct  special  attention  to  the  distinction  made 
between  collapse  and  shock. 

The  result  of  action  is  reaction;  of  rest,  is  restoration. 


DISCUSSION. 

Dk.  Brixton:  I  would  like  to  ask  Dr.  Crile  if  in  his  investigations  he 
has  ever  found  any  great  degree  of  shock  to  follow  manipulation  of  the 
thyroid  gland,  and  especially  of  its  isthmus,  whether  by  ligation  or  division 
of  the  latter,  or  both? 

A  great  many  years  ago,  in  a  case  of  laryngo-tracheotomy  for  a  foreign 
body  impacted  in  the  larynx  of  a  boy,  about  ten  years  of  age,  I  ligated  and 
divided  the  isthmus.  This  was  instantly  followed  by  cessation  of  respira- 
tion, disturbed  action  of  the  heart,  and  a  state  of  intense  shock,  from  which 
the  patient  was  with  dilllculty  extricated  only  after  artificial  respiration 
and  the  free  use  of  diffusible  stimulants.  This  case  made  a  deep  impression 
on  my  mind,  and  I  was  entirely  satisfied  that  the  trouble  was  due  to  the 
division  of  the  isthmus  structures.  Following  this  experience,  I  made 
frequent  diasections  of  the  human  thyroid  isthmus — several  on  the  bodies  of 
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children.  All  that  I  could  find  was  the  distribution  in,  and  over  the  isth- 
mus of  fibres  of  the  sympathetic  nerve  in  greater  or  less  abundance.  In 
later  years  I  have  carefully  watched,  as  opportunity  offered,  the  effect  of 
surgical  interference  with  the  thyroid  isthmus,  and  I  have  repeatedly, 
though  not  always,  seen  this  to  be  followed  by  sudden  shock,  more  or  less 
intense.  In  one  or  two  cases  a  disastrous  result  was  undoubtedly  referable 
to  the  division  of  the  isthmus. 

Dr.  Charles  H.  Frazier:  While  listening  to  Dr.  Crile's  remarks 
concerning  his  investigations  and  observations  upon  shock,  which  were 
all  made  upon  dogs  under  chloroform  narcosis,  I  have  been  wondering 
whether  he  has  carried  on  any  experiments  under  spinal  anaesthesia.  Ever 
since  the  introduction  of  this  form  of  anesthesia,  which  seemed  to  me  to 
open  up  an  enormous  field  for  research  work,  I  have  had  it  in  mind  to 
direct  a  series  of  experiments  bearing  more  or  less  directly  upon  the  sub- 
ject of  shock.  It  had  seemed  to  me  that  could  we  eliminate  the  efl'ects  of 
ether  or  chloroform  narcosis  by  substituting  therefor  spinal  anaesthesia,  the 
results  obtained  in  our  investigations  would  be  much  more  positive  and 
reliable.  Before,  however,  any  conclusions  can  be  drawn  we  must  have 
some  knowledge  as  to  its  etfect  upon  the  blood-pressure,  the  body-heat,  the 
circulatory  and  respiratory  apparatus,  etc.  As  far  as  I  know  but  little 
work  has  as  yet  been  done  along  this  line.  Hallion  and  Tuffier  have  studied 
by  suitable  technique  the  effect  produced  upon  the  circulation  of  a  dog  by  the 
intraspinal  injection  of  cocaine.  While  this  alkaloid  introduced  into  the 
bloodvessels  or  into  the  cellular  tissue  raisex  the  pressure  and  produces  a 
general  vasoconstriction,  these  observers  report  that  the  subarachnoid  in- 
jection of  cocaine  in  the  lumbar  region  always  caused  a  lowering  o/" arterial 
tension,  which  followed  a  vasomotor  paralysis  of  the  whole  subdiaphrag- 
matic tract.  They  found  that  the  arterial  tension  could  always  be  brought 
to  its  original  pressure,  either  by  exciting  the  splanchnic  nerves  or  by  com- 
pressing the  abdomen.  I  should  like  very  much  to  know  if  Dr.  Crile  em- 
ployed spinal  anaesthesia  in  any  of  his  experiments,  and  what  results  he 
obtained. 

Dr.  Willia.m  J.  Taylor  :  Dr.  Crile  has  said  that  after  the  vasomotor 
disturbance  has  reached  a  certain  point  there  is  nothing  in  the  way  of 
treatment  which  will  be  of  any  advantage.  I  would  like  to  ask  whether, 
from  his  experience,  he  can  give  us  any  method  of  treating  shock  after  this 
great  vasomotor  disturbance  has  occurred. 

Dr.  George  Erety  Shoemaker  :  I  should  like  to  ask  Dr.  Crile  whether 
his  experiments  in  the  manipulation  of  the  testicle  and  ovaries  have  been 
carried  to  the  extent  of  crushing  in  both  instances.  I  am  interested  in 
the  question  of  the  rise  of  blood-pressure  obtained  in  the  doctor's  experi- 
ments, because  during  operations  I  have  been  carefully  avoiding  clamp- 
ing or  crushing  the  ovary  in  order  to  avoid  shock.  Direct  jjressure 
with  the  finger  on  a  prolapsed  ovary  may  produce  nausea,  as  will  similar 
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pressure  on  the  testicle.  Physiologically  the  ovary  is  in  a  position  to  re- 
ceive a  certain  amount  of  pressure  during  parturition  or  from  fecal  masses, 
and  it  is  interesting  to  learn  that  such  pressure  does  not  lower  the  vital 
forces. 

Dr.  Johx  G.  Clakk:  There  are  two  lines  of  research,  one  of  which  has 
a  purely  scientific  value  and  the  other  a  practical  bearing.  The  latter  is 
always  of  greater  interest  to  me,  for  I  prefer  scientific  work  which  assists 
us  in  the  treatment  of  our  patients.  Dr.  Crile's  experimental  work  is  of  this 
character,  and  is,  therefore,  of  the  greatest  interest  to  every  snrgeon.  He 
has  apparently  covered  the  ground  in  a  very  thorough  way,  and,  therefore, 
in  discussing  his  paper  one  can  only  pick  out  here  and  there  points  for 
inquiry. 

I  have  of  recent  years  been  convinced  more  and  more  that  the  shock 
following  surgical  operations  is  in  the  large  majority  of  cases  due  to  pro- 
fuse hemorrhage  during  the  operation  or  to  a  slow  oozing  or  bleeding  after 
the  operation.  This  would,  of  course,  be  in  line  with  Dr.  Crile's  explana- 
tion, for  it  would  be  simply  lack  of  vasomotor  resistance  incident  to  the 
decreasing  volume  of  the  blood  due  to  the  hemorrhage.  The  results  of  his 
experiments  in  the  manipulation  of  the  peritoneum  are  interesting.  Whether 
the  depression  incident  to  the  manipulation  of  the  peritoneum  noted  in  his 
experiments  is  likewise  observable  in  the  human  individual  is  a  question, 
for  we  know  that  operations  may  sometimes  be  prolonged  for  a  considerable 
time,  even  when  there  is  rather  extensive  traumatism  to  the  peritoneum, 
without  any  marked  depression  to  the  patient.  Thus,  for  instance,  in  radi- 
cal operations  for  cancer  of  the  uterus,  in  which  the  patient  is  on  the  table 
for  two  hours  or  longer,  there  may  be  no  serious  depression  noted  until 
almost  the  completion  of  the  operation.  At  this  time,  however,  it  may  be 
comparatively  rapid  in  its  onset.  The  pulse,  which  may  have  been  run- 
ning at  100  or  a  little  higher,  may  become  more  and  more  accelerated  until 
it  reaches  160  or  higher.  I  have  noted,  however,  that  even  in  these  eases, 
with  the  use  of  saline  infusions,  or  of  large  quantities  of  salt  solution,  left 
in  the  peritoneal  cavity,  a  rather  rapid  fall  in  the  pulse.  Thus,  time  after 
time,  I  have  seen  patients  leave  the  operating-table  after  these  operations 
with  a  pulse  barely  perceptible,  and  with  the  use  of  the  saline  infusion  the 
pulse  would  quickly  become  perceptible  and  drop  to  perhaps  100  within 
two  or  three  hours. 

Under  these  circumstances  the  question  naturally  arises  whether  this 
depression  at  the  completion  of  the  operation  is  incident  to  the  manipula- 
tion and  the  exposure  of  the  peritoneum,  or  whether  it  is  simply  due  to 
excessive  radiation  of  heat  during  the  prolonged  operation.  If  there  is  this 
depression  which  Dr.  Crile  notes  in  incising  the  peritoneum,  the  question 
arises  in  my  mind  as  to  whether  the  patient,  as  it  were,  becomes  immune 
to  the  traumatism  and  gradually  reacts  until  the  normal  point  is  again 
reached  before  the  completion  of  the  operation. 


SURGICAL    SHOCK    AND    COLLAPSE.  81 

What  the  speaker  has  said  concerning  the  shock  incident  to  the  manipu- 
lation of  the  pharynx  and  larynx  is  again,  I  think,  of  particular  interest. 
There  are  numerous  methods  of  resuscitation  employed  in  cases  of  ether 
asphyxiation.  A  frequent  complication  of  etherization  is  the  accumulation 
of  mucus  in  the  tracheal  and  bronchial  tubes,  causing  more  or  less  cyanosis 
and  filling  up  of  the  pharynx  with  thick  tenacious  mucus. 

As  a  resuscitation  measure,  or  perhaps  as  a  means  of  clearing  the  pharynx 
of  this  mucus,  I  have  frequently  seen  the  tongue  dragged  forward  with 
forceps,  or  even  a  barbarous-looking  skewer  or  needle  thrust  through  the 
tip  of  the  tongue,  upon  which  traction  is  made,  while  the  assistants  %-ainly 
endeavored  to  clear  the  blood  and  mucus  with  a  sponge  pushed  down  into 
the  throat.  Personally  I  have  never  seen  any  good  come  from  this,  and  I 
feel  that  in  some  instances  serious  harm  may  arise  by  causing  even  a 
greater  depression  of  the  patient. 

In  view  of  the  general  character  of  Dr.  Crile's  investigation,  I  feel  that 
to  discuss  it  intelligently  one  must  study  it  more  carefully,  and,  therefore, 
the  remarks  which  I  have  made  are  merely  incidental,  and,  as  I  have  stated 
in  the  opening  of  the  discussion,  are  rather  in  the  form  of  inquiries  than  in 
any  sense  a  criticism. 

De.  Cooper,  of  Edinburgh,  begged  to  be  allowed  to  express  his  indebt- 
edness to  Dr.  Crile  for  his  interesting  and  instructive  paper,  and  drew 
attention  to  the  many  difficulties  to  be  encountered  in  connection  with 
such  work  in  England. 

Dr.  G.  G.  Davis  :  The  experiments  of  Dr.  Crile  in  relation  to  the  effect 
upon  the  blood-pressure  by  traction  upon  the  tongue  in  regard  to  methods 
of  resuscitation  are  very  interesting.  If  I  understood  him  rightly,  sudden 
death  by  drowning  is  not  due  to  sufl'ocation,  but  to  stoppage  of  the  circula- 
tion ;  also,  that  the  traction  of  the  tongue  caused  a  very  marked  fall  of 
blood-pressure.  It  did  not  cause  any  rise  in  blood-pressure.  A  few  years 
ago  it  will  be  remembered  that  Dr.  Laborde,  of  Paris,  in  an  article  on 
methods  of  resuscitation,  strongly  advocated  his  method  of  rhythmical 
traction  of  the  tongue  as  a  means  of  restoring  people  who  have  been 
drowned.  If  Dr.  Crile's  view  is  correct,  that  death  is  due  to  a  lowering 
of  blood-pressure,  I  can  hardly  see  how  it  is  possible  for  a  measure  which 
tends  to  lower  blood-pressure,  as  Dr.  Crile  has  shown  traction  on  the  tongue 
to  do,  will  likewise  restore  a  person  who  has  been  nearly  killed  by  this  very 
lowering. 

Dr.  Crile  (in  closing) :  In  reply  to  Dr.  Brinton's  inquiry,  I  would  say 
that  I  did  experiment  on  the  thyroid  gland,  but  did  not  obtain  any  notable 
results. 

In  reply  to  Dr.  Frazier,  I  have  done  a  number  of  experiments  upon  the 
spinal  cord,  but  in  spinal  anaesthesia  operative  procedures  do  not  modify 
the  blood-pressure. 

To  Dr.  Taylor's  inquiry,  I  have  no  theoretical  treatment  for  a  patient 
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whose  vasomotor  system  has  gone  to  dissolution.  I  have  found  nothing 
new  in  the  treatment  of  shock. 

Replying  to  Dr.  Shoemaker,  there  is  nothing  more  striking  to  me  than 
the  contrast  between  the  eflect  of  crushing  the  ovary  and  crushing  the 
testicle.  If  any  effect  upon  the  ovary  is  produced,  it  is  a  rise  in  blood- 
pressure;  if  upon  the  testicle,  there  is  a  fall  in  blood-pressure,  and  the 
character  of  the  rise  and  the  character  of  the  fall  are  very  much  the  same. 
It  has  occurred  to  me  that  this  whole  question  of  the  antithesis  between  the 
sexual  organs  of  the  two  sexes  has  a  number  of  interesting  bearings. 

As  to  cold  and  heat  there  is  nothing  new  to  say,  except  a  very  extra- 
ordinary effect  which  I  noticed  once  or  twice  when  the  superficial  veins  of 
the  skin  were  much  distended.  By  passing  ice  over  the  surface  of  the  body, 
followed  by  heat,  the  two  produced  a  very  marked  change  and  brought  back 
the  pulse. 

In  the  question  of  shock  and  hemorrhage,  referred  to  by  Dr.  Clark,  the 
most  important  thing  to  my  mind  is  that  which  the  circulatory  apparatus  is 
able  to  do.  In  another  series  of  experiments  I  have  not  touched  upon  this 
evening  I  have  grouped  what  has  been  done  in  showing  how  far  the  circu- 
lation is  able  to  compensate  for  blood  loss.  A  dog  may  be  bled  extensively 
(one-thirteenth  of  the  body-weight)  without  lowering  the  blood-pressure. 
Compensation  is  obtained  by  increased  action  of  the  heart  and  increased 
vasomotor  action.  There  is  but  a  limited  amount  of  potential  energy  in  the 
vasomotor  system.  In  the  course  of  operation  the  greater  part  of  the  com- 
pensatory power  may  be  lost.  After  any  loss  of  blood  shock  comes  on  more 
rapidly,  largely  because  the  compensatory  power  of  the  circulatory  appa- 
ratus has  been  so  much  drawn  upon  to  maintain  normal  blood-pressure. 
The  longer  any  part  is  exposed  the  greater  the  shock.  The  tendency  of 
shock  is  to  pass  off.  It  would  seem  that  much  depends  upon  the  way  the 
stitch&s  are  placed — whether  too  tight,  or  whether  blood-clot  has  been 
left  as  a  foreign  body ;  also  whether  there  are  raw  surfaces.  I  have  seen 
nothing  like  immunity.  Some  dogs  endure  a  great  amount  of  trauma- 
tisms, while  others  but  little. 

Referring  to  Dr.  Davis'  remarks  upon  traction  upon  the  tongue,  the 
theories  do  seem  contradictory.  It  required  considerable  traction  to  pro- 
duce the  inhibitory  phenomena.  I  think  it  dangerous  to  produce  much 
traction  upon  the  tongue  of  an  infant.  I  think  the  habit  of  blowing  into 
a  child's  mouth  might  be  dangerous  in  the  way  of  blocking  the  pulmonary 
circulation.  I  would  not  say  that  the  average  drowning  is  due  to  blocking 
of  the  pulmonary  circulation,  but  this  may  be  true  of  the  cases  of  quick 
drowning. 

I  appreciate  very  greatly  indeed  the  discussion  which  the  Fellows  of  the 
College  have  given. 
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In  the  use  of  nitrous  oxide  iu  combiuation  with  pure  oxygen  we 
possess  an  anaesthetic  which  must  have  for  every  opei'ator  a  double 
interest.  First,  its  universal  safety  ;  second,  the  fact  that  there 
is  absolutely  no  physical  condition  of  the  patient  which  contra- 
indicates  its  use.  All  will  admit  that  in  the  interest  of  the  patient 
the  safest  anaesthetic  should  always  be  selected.  This  is  rarely 
done  at  the  present  time,  for  the  reason  that  ether  and  chloroform 
are  in  the  vast  majority  of  instances  considered  the  only  anaes- 
thetics adapted  for  surgical  purposes.  Iu  the  rare  cases  where 
nitrous  oxide  and  oxygea  is  selected  as  the  antesthetic,  it  is  a 
matter  of  necessity,  not  choice — that  is,  because  other  anaesthetics 
for  various  reasons  are  contraindicated.  It  might  be  as  well  to 
state  right  here  that  where  profouud  and  long  nareoses  are  neces- 
sary another  anaesthetic  should  be  selected,  yet  as  our  knowledge 
increases  in  the  use  of  this  auajsthetic  its  field  for  usefulness  will 
greatly  extend. 

The  use  of  a  new  anaesthetic  or  method  is  usually  decried  by 
those  who  have  rarely  or  never  used  either.  Nitrous  oxide  is  so 
universally  associated  with  dental  work  that  the  surgeon  is  prone 
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to  imagine  it  is  not  applicable  to  operations  of  longer  (Uiration. 
Even  if  he  thinks  otherwise  the  old  cry  of  complicated  apparatus 
and  great  skill,  both  necessary  and  hardly  obtainable  in  most 
hospitals,  preclude  its  use.  It  is  well  known  that  in  ordinary 
gas  administration  the  production  of  anresthesia  is  accompanied 
with  intense  cyanosis  bordering  on  asphyxia.  Efforts  have  been 
made  to  eliminate  these  asphyxial  symptoms  by  admitting  air  in 
various  quantities,  but  in  so  doing  anaesthesia  also  passed  off,  the 
patient  becoming  conscious. 

The  inhalation  of  nitrous  oxide  alone  lias  very  frequently  been 
said  to  produce  its  effects  simply  by  asphyxiation,  but  while  true 
to  a  certain  extent  there  is  no  doubt  it  has  pure  anresthetic  prop- 
erties, and  nothing  demonstrates  this  more  perfectly  than  its  use 
in  combination  with  pure  oxygen  gas.  Here  asphyxial  phe- 
nomena are  entirely  avoided,  yet  if  the  gases  are  actually  propor- 
tioned perfect  surgical  ansesthesia  can  be  obtained  in  most  cases. 

It  is  perfectly  possible  to  administer  gas  alone  for  long  opera- 
tions. I  have  so  used  it,  but  a  little  thought  will  convince  anyone 
that  this  is  not  an  advisable  thing  to  do,  especially  when  we  have 
gas  and  oxygen.  For  to  anaesthetize  a  patient  more  or  less 
cyanosis  is  necessary,  then  a  breath  or  two  of  fresh  air  is  given 
and  the  mask  reapplied — that  is,  before  consciousness  is  regained. 
This  continual  deprivation  of  oxygen,  it  is  well  known,  abolishes 
metabolism.  It  may  be  questioned  whether  to  keep  this  up  for 
a  long  time  would  not  be  a  more  serious  method  than  the  use 
of  ether  or  chloroform.  Now,  the  oxygen  in  the  air  exists  to 
about  only  20  per  cent. ;  80  per  cent,  is  practically  an  inert  gas 
(nitrogen)  ;  to  use  this  combined  with  nitrous  oxide  means,  in 
the  first  place,  we  can  never  increase  the  gas  sufficiently  to  obtain 
ansesthesia  and  at  the  same  time  utilize  the  oxygen  to  prevent 
cyanosis.  The  oxygen  can  never  be  regulated  ;  this  method  must 
of  necessity  be  one  of  deep  ansesthesia  by  gas  bordering  on  asphyx- 
iation. In  the  administration  of  an  inert  gas  and  a  small  per- 
centage of  oxygen — that  is,  with  the  patient  alternately  anses- 
thetized  and  conscious,  or  nearly  so — unless  the  administrator  is 
particularly  skilful  it  cannot  be  conducted  without  great  discom- 
fort to  the  surgeon.     In  short  cases  the  method  has  no  disadvan- 
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tages  ;  the  surprise  is  that  tlie  dentist  alone,  and  not  tlie  surgeon, 
makes  use  of  it. 

It  must  occur  to  everyone  who  administers  gas  that  if  a  method 
could  be  devised  by  which  the  o.xygen  percentage  could  be  regu- 
lated by  using  it  pure  in  combination  with  nitrous  oxide  we  might 
have  au  ideal  ansesthetic.  Without  going  into  the  history  of  the 
subject,  it  is  simply  necessary  to  remember  that  if  the  inert 
oxygen  cau  be  eliminated  the  nitrous  oxide  percentage  can  be 
increased  just  that  much  ;  then  by  using  pure  oxygen  to  the 
amount  of  10  per  cent,  we  can  obtain  perfect  antesthesia  with  no 
asphyxia.  Does  anything  prove  more  conclusively  that  nitrous 
oxide  has  pure  amiesthetic  properties"?  Practically,  it  is  found 
that  non-cyanotic  ansesthesia  is  obtained  by  this  combination  when 
the  oxygen  varies  between  8  and  15  per  cent. 

The  late  Dr.  W.  W.  Van  Arsdale,  of  New  York,  to  whom  I 
am  indebted  for  many  practical  hints  regarding  this  anaesthetic, 
used  volumetric  quantities  of  these  gases  in  a  large  number  of 
cases  ;  this  was  about  ten  years  ago,  when  this  method  of  anaes- 
thesia was  first  attracting  considerable  attention  abroad  and  here. 
He  .said  these  gases  could  not  be  used  except  in  minor  cases, 
the  reason  being  he  could  not  vary  his  percentages  of  oxygen  ; 
but  he  lost  sight  of  two  very  important  practical  points — that 
the  same  percentage  will  not  answer  in  all  cases,  and,  further- 
more, it  must  be  varied  from  time  to  time  in  the  same  case.  To 
administer  nitrous  oxide  and  oxygen  requires  a  more  complicated 
apparatus  than  for  ether  and  chloroform.  An  absolute  essential  is 
the  undivided  attention  of  the  administrator. 

While  it  is  possible  to  accurately  determine  the  exact  proportion 
of  oxygen  used  in  this  method  of  anajsthesia,  it  is  not  practicable, 
as  several  cylinders  would  be  necessary,  each  having  a  different 
proportion  of  the  gases  ;  then  the  cylinders  would  have  to  be 
freshly  filled,  as  decomposition  is  said  to  take  place  (Hillischer) 
when  these  gases  are  kept  together  any  length  of  time,  rendering 
the  mixture  irrespirable,  due  to  the  higher  oxides  of  nitrogen. 
This  method,  it  can  readily  be  seen,  is  impracticable.  To  obviate 
these  difficulties  several  apparatuses  have  been  devised  to  admin- 
ister the  gases  from  separate  cylinders,  the  mixture  in  varying 
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proportions  taking  place  at  the  time  of  inhalation.  All  these 
instruments  give  the  percentage  of  oxygen  only  approximately. 
We  determine  the  percentage  by  the  condition  of  the  patient, 
varying,  as  said  before,  in  ideal  narcosis  between  8  and  15  per 
cent.,  possibly  at  times  more.  One  of  the  greatest  features 
claimed  for  the  apparatus  shown  is  its  simplicity  ;  it  represents  a 
complete  instrument  for  the  following  methods :  gas  alone,  gas 
and  ether,  gas  and  oxygen,  ether  alone.  The  apparatus  consist- 
ing of  Fig.  1  was  first  devised  for  the  administration  of  nitrous 
oxide  gas  alone.  I  then  added  the  aseptic  separable  ether  chamber 
for  the  gas-ether  method  (see  Journal  of  the  American  Medical 
Association,  December  15,  1900). 

"  The  gas  stop-cock  (Fig.  1)  contains  two  valves.  The 
inspiratory  valve  is  set  in  an  inner  cylindrical  tube,  which  works 
by  a  handle  through  a  right-angled  slit  in  an  external  cylinder 
supporting  the  expiratory  valve  superiorly,  and  inferiorly  giving 
attachment  to  the  gas-bag  for  gas  alone,  or  the  inverted  Y-shaped 
tube  for  gas  and  oxygen.  The  valves  themselves  are  made  of 
thin  sheet  hard  rubber,  and  are  therefore  indestructible.  When 
the  handle  is  turned  down  to  the  point  indicated  by  '  air '  (see 
Fig.  1  diagrammatic  plate.  Fig.  4)  the  gas-bag  is  closed  by  means 
of  the  obturating  function  of  the  inner  tube  ;  when  the  handle  is 
turned  upward  to  the  place  indicated  by  'gas'  air  is  excluded 
and  gas  is  inhaled  by  means  of  the  inspiratory  valve.  Expira- 
tions of  the  patient  pass  out  through  the  expiratory  valve  ;  at  the 
same  time  the  inspiratory  valve  is  closed. 

"  When  the  handle  is  pushed  backward  to  the  place  indicated 
by  '  no  valves '  the  valves  are  thrown  out  of  action  ;  the  patient 
then  breathes  back  and  forth  into  the  gas-bag.  This  three-way 
action  of  the  stop-cock  is  a  feature  not  represented  in  any  of  the 
dental  gas  inhalers  of  American  manufacture."  This  feature  is 
used  only  with  the  gas  and  ether  method. 

The  essential  part  of  the  gas  and  oxygen  apparatus  is  an 
inverted  Y-shaped  tube  (Fig.  2)  attaching  to  the  lower  part  of 
the  valved  stop-cock.  It  will  be  noticed  that  the  right  arm  of 
the  tubes  is  somewhat  larger,  to  accommodate  a  revolving 
obturator  which  regulates  the  quantity  of  oxygen.     This  arm  of 
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the  tube  is  so  construoted  that  when  the  obtiiratoiMs  fully  open  it 
represents  exactly  one-half  that  of  the  nitrous  oxide  arm  ;  if  so 

Flfi.  4. 

BH PATH  ED  AIR. 

AIR. 


ffEBREATHED 
GAS 

Diagrammatic  represeiitatioa  of  stop-coclc. 
Dotted  lines  indicate  external  part  of  stop-cock,  heavy  lines  and  sliaded  part,  internal 
tube.  Arrows  indicate  direction  of  inspiration  and  expiration.  The  valves  are  indicated 
by  shaded  lines,  vl.  Inspiratory  valve.  B,  Expiratory  valve.  C.  Index  handle.  /).  Right- 
angled  slit.  P.  Proximal  end  of  stop-cock,  attaching  face-piece.  A'.  Handle  turned  down  ; 
air  breathed.  X2.  Uandle  turned  up;  gas  breathed.  A'3.  Handle  turned  up  and  back; 
gas  breathed  back  and  forth  into  gas-bag. 

used  it  would  represent  exactly  '^'i^  per  cent,  of  oxygen.  It 
may  be  said  that  antesthesia  is  never  possible  with  such  a  large 
percentage  of  this  gas.     Graduations  are  accurately  marked  on 
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the  surface  of  the  tube  as  ','2)  V4)  Vs)  Vi6>  '/32>  representing,  respec- 
tively, about  33,  25,  12,  6,  and  3  per  cent,  of  oxygen;  these 
graduations  have  always  reference  to  the  opposite  tube.  The 
surface  of  the  oxygen  tube  has  also  small  depressions  into  which 
the  metal  spring  slips  when  the  oxygen  is  turned  on  ;  this  permits 
the  use  of  the  apparatus  without  taking  the  attention  of  the 
administrator  from  the  patient. 

Fig.  3  shows  the  obturator,  which  opens  by  revolving  from  right 
to  left.  The  small  opening  represents  about  6  per  cent,  of  oxygen. 
The  vertical  arm  of  the  Y  is  the  mixing-chamber  for  the  two  gases. 

Two  separate  gas-bags  are  used,  and  by  this  means  their  respec- 
tive distention  may  be  more  easily  seen  than  with  the  single  bag 
with  septum.  From  four  to  six  feet  of  rubber  tubing  connect 
the  cylinders  and  gas-bags  for  transmission  of  the  gases.  The 
cylinders  shown  are  the  small  portable  ones  of  English  manu- 
facture, with  foot  attachment.  Fig.  5  represents  the  gas  and  oxy- 
gen apparatus  complete.  There  are  two  cylinders  for  nitrous  oxide 
and  one  for  oxygen,  for  the  reason  that  a  far  greater  quantity  of 
nitrous  oxide  is  used  than  of  oxygen.  The  face-pieces  of  different 
sizes  may  be  obtained  of  rubber,  celluloid,  or  metal,  with  inflat- 
able rims.  For  the  cases  having  beards  I  have  had  made  metal 
aseptic  mouth-pieces  of  different  sizes.  These  are  used  when  for 
anv  reason  atmospheric  air  cannot  be  entirely  excluded.  When 
using  the  mouth  tulje  the  nostrils  must  of  course  be  closed. 

In  order  to  obtain  perfect  results  with  nitrous  oxide  and  oxygen 
particular  attention  must  be  given  to  the  following  points : 

The  apparatus  must  be  in  perfect  working  order,  and  always 
tested  by  the  administrator  himself. 

A  sufficient  supply  of  both  gases  at  hand. 

Atmospheric  air  must  be  rigidly  excluded.  In  patients  with 
beards,  the  nostrils  may  be  closed  ;  the  mouth  tube  may  be  used 
instead  of  the  face-piece,  or  the  beard  thoroughly  moistened  with 
water. 

The  patient  should  be  prepared  as  for  any  other  anaesthetic. 

The  gas-bags  should  never  be  fully  inflated,  but  between  one- 
half  and  two-thirds  full.  In  this  way  the  pressure  of  the  gases 
is  kept  more  nearly  equal. 
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Oxygen  should  not  be  turned  on  immediately  the  administration 
begins,  but  sufficient  nitrous  oxide  inhaled  to  replace  the  oxygen 
existing  in  the  blood.     Three  to  six  breaths  will  usually  suffice. 

Oxygen  should  be  admitted  gradually,  and  in  quantities  deter- 
mined entirely  by  the  patient's  condition,  remembering  cyanosis 
calls  for  more  oxygen  ;  evidences  of  excitement  and  returning 
consciousness  Qieaning  less  oxygen  is  required.  In  using  the 
gases  in  long  narcosis  the  taps  of  particularly  the  nitrous  oxide 
cylinders  are  apt  to  freeze,  owing  to  the  transition  of  the  gas  from 
the  liquid  to  the  gaseous  state,  the  cylinders  becoming  covered 
with  fro.st.  To  avoid  this  a  towel  wrung  out  of  boiling  water 
should  be  placed  about  the  tap,  but  not  about  the  cylinder  itself. 

The  patient  should  always  be  placed  upon  the  operating-table 
in  the  position  in  which  the  operation  is  to  be  performed.  Any 
position  may  be  employed  providing  it  will  not  interfere  with  the 
administration  of  the  ansesthetic.  The  preferable  postures  in  my 
experience  have  been  the  dorsal  or  Sims. 

Nitrous  oxide  and  oxygen  requires  about  double  the  time  to 
produce  its  effect  as  does  the  gas  alone,  gas  requiring  from  thirty 
to  sixty  seconds  to  induce  anaesthesia;  gas  and  oxygen  from  sixty 
to  one  hundred  and  twenty  seconds.  In  either  case  consciousness 
is  so  quickly  lost  that  I  have  found  it  generally  impossible  to 
obtain  statements  from  patients  as  to  their  subjective  symptoms. 
Sensations  are  pleasant  or  unpleasant,  depending  much  on  the 
temperament  of  the  patient;  hallucinations  in  some  form  are  not 
infrequently  experienced.  As  this  may  simply  be  a  pleasant  or 
unpleasant  dream,  it  is  occasionally  difficult  to  convince  the 
patients  that  they  had  not  had  an  actual  experience.  I  particu- 
larly remember  a  case  where  the  patient,  a  man,  upon  recovering 
consciousness  after  gas  for  a  short  operation,  for  some  time  could 
not  be  convinced  he  had  not  been  to  a  prize  fight.  It  was  amus- 
ing to  hear  his  more  expressive  than  elegant  remarks  regarding 
the  affair. 

When  inhaling  these  gases  the  sensations  are  much  the  same 
as  with  gas  alone.  Anyone  who  has  inhaled  chloroform  and 
nitrous  oxide  respectively  must  have  noticed  the  similarity  in  the 
peculiar  sweetish  odor  or  taste.      The  oppressive  sensations  of  gas 
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alone  are  usually  absent,  providing  the  gases  are  not  inhaled  from 
a  long  tube.  I  find  these  oppressive  symptoms  are  more  often 
due  to  the  apparatus  than  to  the  gas,  whether  inhaled  alone  or  in 
combination  with  oxygen.  As  the  inhalation  proceeds  pares- 
thetic sensations  are  experienced  in  the  tips  of  the  toes  and  fingers 
and  also  tlie  tongue.  There  is  a  more  or  less  sensory  amesthesia 
while  consciousness  is  still  present.  As  the  jaws  become  firmly 
closed  it  is  well  to  insert  a  mouth-prop  before  beginning  the 
administration,  and  also  in  oral  cases  when  using  tlie  mouth  tube 
instead  of  the  face  mask.  Insensitive  coujunctivie  and  a  snoring 
respiration  are  the  best  signs  of  anesthesia.  In  dental  cases  this 
condition  of  snore  should  be  permitted  for  from  three  to  five 
minutes  before  removing  the  mask.  It  will  then  be  found  that 
the  available  operative  period  will  be  very  appreciably  longer 
than  it  is  when  using  the  gas  alone.  The  color  at  the  height  of 
a  gas  oxygen  narcosis  is  a  pinkish  hue,  at  times  slightly  bluish, 
but  never  the  cyanosed  condition  as  seen  when  using  the  gas  alone. 
The  pulse  and  respiration  are  approximately  normal,  somewhat 
more  rapid  if  anything,  and  frequently  far  better  than  they  were 
prior  to  the  anaesthesia.  The  pupils  are  normal  or  moderately 
dilated,  never  markedly  so  ;  the  lids  are  closed,  the  conjunc- 
tivae insensitive.  Perspiration  is  profuse,  particularly  in  the 
longer  narcoses.  Relaxation  in  abdominal  cases  is  not  as  pro- 
found as  with  ether  or  chloroform,  and  this,  it  may  be  said,  is 
the  only  serious  drawback  to  the  use  of  tiiis  auiesthetic  in  abdom- 
inal work.  Consciousness,  even  in  long  narcosis,  is  immediately 
regained. 

It  is  evident  tiiat  any  agent  capable  of  producing  insensibility 
must  have  more  or  less  shock  associated  with  it.  While  this  is 
true  regarding  gas  and  oxygen,  this  shock  is  infinitely  less  than 
witli  ether  or  chloroform.  Convalescence  is  never  delayed  with 
this  anaesthetic.  Nausea  and  vomiting  occasionally  occur,  par- 
ticularly in  the  longer  anaesthesias,  but  rarely  persistent.  Head- 
aciie,  more  or  less  severe,  is  not  an  infrequent  occurrence.  Xitrous 
oxide  and  oxygen  is  the  most  expensive  method  of  ansesthesia  we 
have,  owing  to  the  large  quantities  of  the  gases  used,  depending 
upon  the  condition  of  health,  type  of  the  patient,  and  respiratory 
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activity.  From  a  personal  experiencCj  I  should  say  iu  an  opera- 
tion lasting  one  hour  there  would  be  consumed  from  100  to  150 
gallons  of  nitrous  oxide  and  from  ten  to  thirty  gallons  of  oxygen. 
In  the  report  of  the  100  narcoses  where  nitrous  oxide  and 
oxygen  was  used  as  the  anaesthetic,  I  have  selected  those  lasting 
half  an  hour  and  upward,  the  shorter  cases  covering  almost  the 
entire  range  of  minor  surgery,  as  tooth  extractions,  abscesses, 
curettings,  etc.,  for  a  few  minutes  I  have  omitted.  In  the  cases 
reported  the  operation  in  most  instances  was  of  shorter  duration 
than  the  narcosis.  When  not  indicated  the  anaesthesia  continued 
from  thirty  to  forty-five  minutes. 

1  case  double  amputation  of  the  breasts  and  axillae     .               .2  hours  40  miu. 
1    *'      single  amputation  of  the  breast  and  axiUa                .        .    2      "       0    " 
1    "      nephrectomy 2      "      25    " 

1  "      exploratory  cceliotomy  for  supposed  tumorof  the  stomach    1)4"       0    " 

2  cases  appendectomy  .  .  .  respectively  l}^  liours  and  1  hour  0  " 
2  "  abdominal  hysterectomy  "  IJ^  "  .*  x  "  0  " 
2    "      removal  of  tubercular  lymph  nodes  (see  details  of  the 

third  case  where  gas  and  oxygen  was  used)    1%  and    IJ^  hours. 
1  case  epicystotomy  .       .    * 1  hour. 

1  "      cceliotomy  (ovarian  cyst) 1      *' 

2  cases  perinephritic  abscess each    1 

1  case  cceliotomy  for  abscess  and  removal  of  deep  sutures  .        .    1      " 

1    "      removal  of  tumor  from  thigh  and  hemorrhoids         -        .    1      " 

6  cases  vaginal  hysterectomy,  two  of  these  lasting  1  hour  each,  and  one  2^^  hours. 

1  case   prostatic  hypertrophy  (Bottini). 

12  cases  dilatation  of  sphincter  and  removal  of  hemorrhoids. 
1  case  amputation  of  toes  (lor  gangrene). 

3  cases  posterior  colpotomy. 

1  case  anterior  colpotomy  and  shortening  round  ligaments. 

2  cases  cystoscopy  (the  position  in  one  of  these  cases  was  the  complete  Trendelenburg, 

with  thighs  and  legs  flexed  upon  the  abdomen). 

1  case  excising  rib. 

2  cases  removal  of  axillary  glands. 

1  case  incising  and  packing  mammary  abscess. 

13  cases  uterine  curettage  isimple). 

8  "  *'  "         (carcinoma). 

5  **  "  "         (puerperal). 

1  case  exploring,  curetting,  etc.,  sinus  to  kidney. 

1  "      incising,  packing,  etc.,  parotid  abscess. 

6  cases  trachelorrhaphy. 

9  "      perineorrhaphy. 

7  "      trachelorrhaphy  and  perineorrhaphy  combined. 

2  "      varicocele. 

1  case  abdominal  wall  abscess  (typhoid). 
1    "      catheterizing  ureters. 

This  case  was  anaesthetized  by  me  for  Dr.  Howard  Kelly,  of 
Baltimore.  The  position — a  most  difficult  one  for  any  anaesthetic 
— was,  first,  the  knee-chest  for  the  placing  of  catheters,  then  the 
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dorsal  for  the  taking  of  an  X-ray  photogra))h.  The  patient 
exhibited  some  muscular  movements  of  the  lower  extremities, 
rendering  tliis  photographic  feature  impossible. 

The  details  of  the  narcosis  I  had  the  pleasure  of  conducting  for 
Dr.  W.  W.  Keen  in  the  Jefferson  Medical  College  Hospital  are 
as  follows  :  The  patient,  a  young  lady,  of  anremic  type  ;  pulse, 
respiration,  and  temperature  normal.  Anjesthesia  was  induced 
with  gas  and  oxygen  in  two  minutes,  and  maintained  for  thirty- 
three  minutes.  Consciousness  was  completely  regained  within 
one  minute  after  the  anfesthetic  was  discontinued.  The  color  of 
the  patient  was  a  healthy  pink,  occasionally  slightly  blue.  The 
blood  was  at  times  dark,  but  Dr.  Keen  said  not  more  so  than 
would  occur  with  ether  or  chloroform.  The  pulse  and  respiration 
were  about  normal,  pu[)il  moderately  dilated,  eyelids  closed  at  the 
beginning  of  the  operation  ;  the  patient  apparently  once  felt  the 
knife.  The  operation  consisted  of  the  removal  of  adherent  tuber- 
cular lymph  nodes,  during  which  the  jugular  was  torn  and  ligated. 
Altogether,  the  narcosis  was  a  most  satisfactory  one.  I  saw  the 
patient  about  one  hour  afterward.  She  had  vomited  once  ;  pulse 
the  same  as  before  operation  ;  general  condition  good. 


DISCUSSION. 


Dr.  John  D.  Thomas  :  I  hardly  feel  competent  to  discuss  the  subject  of 
nitrous  oxide  and  oxygen,  as  it  is  one  that  I  know  practically  so  little  about, 
my  association  with  its  use  being  almost  entirely  confined  to  dental  opera- 
tions. Nitrous  oxide  is  undoubtedly  the  safest  of  all  anaesthetics,  for  it  has 
been  used  at  the  hands  of  operators  of  all  grades  of  ability  and  experience, 
with  the  percentage  of  accidents  almost  nothing. 

In  former  years  there  was  a  question  as  to  whether  the  effects  produced 
were  from  the  want  of  oxidation  or  overoxidation.  Certain  it  was  that 
the  appearance  of  the  patient  showed  in  some  cases  alarming  conditions  of 
asphyxia;  but  to-day  it  is  accepted  as  a  fact  that  nitrous  oxide  possesses 
strong  antesthetic  properties  ;  but,  though  composed  of  nitrogen  and  oxygen, 
the  two  are  not  separated  at  the  temperature  of  the  human  body,  conse- 
quently the  gas  is  practically  inert,  and  is  accompanied  with  the  asphyxi- 
ating appearances  so  painfully  evident  in  many  cases. 

When  the  gas  was  first  given  it  was  nothing  unusual  to  have  to  place  a 
patient  upon  the  floor  and  apply  vigorous  methods  for  resuscitation  from 
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suspension  of  breathing,  constriction  of  the  glottis,  or  cardiac  depression. 
These  eft'ects  were  more  liable  to  occur  in  dental  practice,  for  the  reason 
that  we  had  to  place  the  patient  in  as  profound  a  state  of  anssthesia  as 
possible  to  accomplish  what  was  to  be  done  in  the  mouth.  For  other 
operations,  by  carrying  the  patient  just  beyond  the  reflexes,  the  dangerous 
indications  were  not  so  frequent.  It  was  in  these  cases,  where  the  zone  was 
sustained  by  alternating  a  breath  of  the  gas  with  one  of  air,  that  it  was 
noticed  that  the  cyanotic  exhibitions  were  greatly  diminished,  and  from 
that  we  have  come  to  always  mitigating  the  asphyxia  accompaniment  by 
admitting  air.  So  that  to-day  we  never  meet  the  dangerous  symptoms 
which  were  formerly  so  common. 

I  was  very  much  pleased  with  the  exhibition  given  us  to-day  by  Dr. 
Goldan.  The  patient  wag  kept  thoroughly  antesthetized  for  thirty-five 
minutes.  There  was  considerable  more  cyanosis  than  I  expected  to  see,  and 
from  experience  we  look  upon  rapid  or  marked  discoloration  as  the  sign  of 
approaching  danger,  but  from  the  fact  that  the  patient  actually  was  in  no 
danger  would  prove  that  nitrous  oxide  is  applicable  to  major  operations. 

Dr.  Thomas  E.  Beowx,  of  Baltimore  :  I  have  listened  with  great  interest 
to  the  paper  by  Dr.  Goldan.  During  the  past  year  I  have  employed  the 
combined  use  of  nitrous  oxide  and  ether  in  Dr.  Kelly's  private  hospital, 
where  I  have  been  in  charge. 

It  has  seemed  rather  strange  to  me  that  so  little  work  in  this  direction 
has  been  done  by  practical  men.  The  majority  of  the  work-has  been  done 
by  the  physiologists,  to  whom  the  subject  has  been  one  of  great  interest 
from  the  original  observation  of  Sir  Humphry  Davy.  His  suggestions, 
however,  were  not  given  attention  by  surgeons,  and  the  general  belief  has 
been  that  the  anststhetic  was  only  feasible  in  dental  operations.  Subsequent 
work  carried  on  by  physiologists  shows  that  its  field  of  usefulness  might  be 
extended.  Paul  Bert's  experiments  are  so  well  known  that  they  hardly 
require  mention  here.  His  method,  as  we  know,  was  to  have  the  blood 
absorb  a  larger  quantity  of  the  nitrous  oxide  by  raising  the  pressure,  and 
thus  producing  antesthesia  without  asphyxia.  JIartin  showed  that  animals 
could  be  kept  in  this  way  under  complete  anesthesia  as  long  as  three  days, 
while  Van  Arsdale  has  worked  along  the  same  line.  The  great  disadvantage 
of  all  these  methods  lay  in  the  cumbersome  and  expensive  apparatus  em- 
ployed, as  it  is  only  within  a  comparatively  short  time  that  the  use  of 
nitrous  oxide  and  oxygen  as  an  anaesthetic  has  been  seriously  considered, 
due  to  the  invention  of  simpler  methods  and  the  discarding  of  the  attempt 
to  increase  the  atmospheric  pressure. 

My  experience  has  been  confined  almost  entirely  to  the  use  of  nitrous 
oxide  as  a  preliminary  to  ether,  as  I  have  had  but  fifteen  or  twenty  cases  of 
short  anaesthesia  by  the  nitrous  oxide  alone,  all,  however,  perfectly  satis- 
factory. The  advantages  of  the  combined  anssthetic  (nitrous  oxide  and 
«ther)  are  so  numerous  that  I  shall  give  them  subsequently  in  detail.    About 
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a  year  ago  I  became  extremely  interested  in  the  subject  of  ana'sthesia,  as  I 
was  constantly  being  brought  face  to  face  with  many  of  the  discomforts  that 
patients  generally  surt'ered,  so  that  I  felt  everyone  should  be  on  the  alert 
to  discover  some  means  of  minimizing  these  factors  so  disturbing  to  con- 
valescence. It  was  about  this  time  that  the  literature  of  nitrous  oxide  came 
into  the  journals.  I  had  been  told  that  it  had  been  administered  by  a 
well-known  ansesthetizer  in  the  Massachusetts  General  Hospital,  with  dis- 
appointing results,  while  the  only  case  which  I  had  seen  was  one  in  which 
the  cyanosis  was  so  marked  that  I  would  not  have  suggested  the  use  of  the 
ana'sthetic.  I  therefore  took  up  the  study  of  the  use  of  the  combined 
method  in  a  fur  from  optimistic  mood.  I  afterward  saw  half  a  dozen  cases 
in  which  it  was  administered  in  the  service  of  Dr.  McBurney,  however, 
and  was  so  favorably  impressed  that  I  have  been  using  the  method  ever 
since.  I  think  my  views  can  be  best  expressed  by  quoting  from  an  article 
which  I  contributed  to  the  Philadelphia  Medical  Journal  for  November  3, 
1900  : 

"  One  will  see  from  this,  therefore,  that  the  method  has  proven  of  great 
value  to  us,  and  our  experience  in  the  one  hundred  or  more  cases  ansesthe- 
tized  since  the  appearance  of  this  paper  tends  but  to  increase  our  faith  ;  in 
fact,  it  has  proven  of  such  advantage  to  the  patient  in  the  rapidity  of  anses- 
thetization,  the  freedom  from  unpleasant  symptoms  during  the  process  and 
the  marked  diminution  in  after-eflects,  as  well  as  to  the  operator  and  the 
ansesthetizer,  that  it  has  become  an  absolutely  indispensable  part  of  our 
operative  technique." 

Dr.  Johx  G.  Clark:  Through  the  courtesy  of  Dr.  Keen  I  saw  Dr. 
Goldan  anesthetize  a  number  of  cases  to-day  in  the  Jefl'ersou  Surgical  Clinic, 
and  I  was  very  much  pleased  with  the  action  of  the  anaesthetic  both  in  the 
rapidity  of  the  administration  and  in  the  maintenance  of  uniform  narcosis 
throughout  the  operation. 

In  the  first  case,  in  which  nitrous  oxide  alone  was  used,  the  patient  was 
under  the  anaesthetic  in  less  than  three  quarters  of  a  minute,  and  the  oper- 
ation was  begun. 

In  the  second  case,  in  which  nitrous  oxide  and  oxygen  were  given  in 
combination,  the  operation  was  under  way  in  less  than  three  minutes  from 
the  time  the  cone  was  placed  over  the  face. 

While  I  can  see  very  little  to  criticise  in  the  administration  of  these  vari- 
ous anaesthetics,  for  they  were  most  successfully  given  by  Dr.  Goldan,  I  was, 
nevertheless,  impres.sed  with  one  fact,  and  that  is,  that  only  in  the  hands  of 
a  skilled  an;esthetizer  would  they  be  entirely  safe. 

While  visiting  the  London  hospitals  recently,  I  was  impressed  with  two 
facts :  First,  that  the  surgery  is  not  equal  to  that  of  our  country,  and  second, 
that  the  aniesthetics  are  uniformly  given  better  than  in  this  country.  This 
is  due  to  the  fact  that  an  ofhcial  anajsthetizer  is  attached  to  each  large 
clinic,  whose  sole  and  only  duty  is  to  give  the  aniesthetics — not  for  three 


NITROUS    OXIDE   AND    OXYGEN    AS    AN    ANAESTHETIC.      97 

months,  as  we  have  it  in  our  rotation  interne  service  in  this  country,  but 
for  years.  In  fact,  in  one  clinic  the  an;esthetizer  told  me  that  he  had  acted 
in  that  capacity  for  twenty  years.  The  advantages  of  this  course  are  obvi- 
ous, for  we  know  that  as  a  man  gains  experience  in  the  administration  of 
ether  and  chloroform  the  immediate  dangers  and  subsequent  ill  effects 
largely  disappear.  From  these  remarks  it  may  be  gathered  that  the  criti- 
cism which  I  would  offer  at  this  time  is  not  with  the  method  of  administra- 
tion as  practised  by  Dr.  Goldan — which  is  not  to  be  criticised,  but  highly 
commended — but  the  rotation  service  in  our  different  Philadelphia  hospitals 
would  prevent  the  anfesthetizer  becoming  sufficiently  skilled  in  his  short 
service  to  justify  its  employment.  If  it  is  possible  to  have  an  official  clinic 
anresthetizer,  then  the  administration  of  anaesthetics  according  to  the  various 
plans  suggested  by  Dr.  Goldan  is  certainly  advisable.  Dr.  Goldan  deserves 
our  congratulations  for  having  so  thoroughly  worked  out  and  demonstrated 
the  practicability  of  his  methods. 

One  query  has  come  up  in  my  mind  in  connection  with  this  method  of 
administering  anesthetics  which  has  been  answered  by  Dr.  Brown  in  his 
discussion,  and  that  is  as  to  whether  the  severe  bronchorrhoea,  which  is  so 
troublesome  at  times  when  ether  is  given,  is  eliminated  by  this  method. 
From  what  Dr.  Brown  has  said  the  same  difficulty  is  observed  by  the 
novice  with  his  newer  method. 

The  one  further  difficulty  which  would,  unquestionably,  stand  in  the  way 
of  the  general  adoption  of  this  method  for  the  clinics  in  eleemosynary  insti- 
tutions is  the  expense.  For  instance,  I  was  told  to-day  by  a  gentleman  who 
was  present  at  Dr.  Keen's  clinic,  that  the  amount  of  oxygen  and  nitrous 
oxide  used  during  his  clinic  would  cost  about  §10.  This  expense  would, 
therefore,  prove  a  very  serious  obstacle  to  its  general  adoption. 

Dr.  W.  W.  Keen  :  Dr.  Goldan  kindly  administered  the  anesthetic  at 
my  clinic  to-day  to  two  patients.  The  first  was  a  child  in  which  I  had  to 
remove  a  nsevus  from  the  upper  lip.  It  was  a  very  unfavorable  case,  and 
for  that  very  reason  I  chose  it  because  it  gave  me  an  opportunity  to  test 
the  method  under  great  difficulties.  The  child  was  not  completely  anes- 
thetized all  the  time,  but  satisfactorily  so  as  far  as  the  surgeon  was  con- 
cerned. 

In  the  second  case  anfesthesia  was  complete  in  two  and  a  quarter  minutes, 
and  the  operation  lasted  thirty-three  minutes.  I  removed  two  glands  from 
the  neck,  one  of  which  was  adherent  to  the  jugular  vein.  In  one  minute 
from  the  time  the  antesthetic  was  discontinued  the  consciousness  of  the 
patient  had  entirely  returned  and  without  any  untoward  symptoms  after- 
ward. I  was  much  pleased  with  the  result,  especially  with  the  fact  that 
during  most  of  the  time  the  countenance  was  of  the  ordinary  pink  hue. 
There  was  occasionally  a  little  of  the  cyanosis  that  one  sees  in  the  adminis- 
tration of  nitrous  oxide  alone,  but  additional  oxygen  quickly  restored  the 
color. 

Coll  Phys  7 


98     NITROUS    OXIUE   AND    OXYGEN    AS    AN    ANESTHETIC. 

Dr.  Goldan  (closing) :  Regarding  the  use  of  nitrous  oxide  before  ether, 
it  is  surprising  that  it  should  not  be  used  more  generally.  The  advantages 
of  the  method  over  ether  alone  are  its  safety,  economy,  rapidity  in  inducing 
aniesthesia  (from  two  to  four  minutes)  lessened  aniesthetic  shock  ;  greater 
rapidity  in  return  of  consciousness  and  more  rapid  convalescence.  The 
method  is  not  difficult  to  learn,  the  apparatus  quite  simple.  The  two  appa- 
ratuses shown  were  devised  by  myself,  the  first  is  made  without  valves,  in 
which  the  patient  breathes  back  and  forth  into  the  gas-bag;  after  being 
ansesthetized  with  gas  the  wire  basket  with  gauze  saturated  with  ether  is 
quickly  inserted;  the  patient  then  breathes  gas  and  ether;  during  the  transi- 
tion the  patient  will  occasionally  hold  his  breath,  due  to  the  strong  ether 
vapor — this  lasts  but  a  moment,  and  the  patient  passes  into  deep  ether  anies- 
thesia,  averaging,  in  my  experience,  three  minutes.  This  apparatus  is  tlie 
simplest  ever  devised  for  this  method  of  anassthesia.  The  other  apparatus 
is  made  with  valves  whereby  the  transition  from  gas  to  ether  is  very  gradual. 
While  the  gas  and  oxygen  method  of  anaesthesia  requires  more  skill  to 
administer,  there  is  no  reason  why  the  method  should  not  be  taught  in  all 
hospitals — internes  are  taught  to  be  surgeons  but  not  an:fsthetists.  A  good 
plan,  it  seems  to  me,  would  be  to  have  in  each  hospital  the  same  number 
of  an;esthetists  as  there  are  surgeons.  In  tliis  way  there  could  then  be  in 
attendance  each  day  a  skilled  administrator  supervising  the  work  of  the 
interne  throughout  his  entire  term  of  service. 
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For  some  years  past  my  attention  has  been  called  from  time  to 
time  to  the  lack  of  classification  of  the  diseases  of  the  bones  and 
joints  in  the  text-books  upon  these  subjects.  Most  of  the  classifica- 
tions which  are  in  use  date  back  to  the  time  of  Brodie.  Many  text- 
books upon  surgery  do  not  give  any  classification.  The  greater 
attention  given  to  pathology  of  late  years  has  greatly  advanced  the 
knowledge  of  these  subjects. 

In  preparing  this  classification  all  the  available  works  upon  sur- 
gery and  pathology  have  been  consulted. 

The  classification  is  clinical,  and  is  based  upon  the  pathology  of 
the  structures  involved.  The  first  column  contains  the  seat  or 
structure  involved,  the  second  the  pathological  processes,  and  the 
third  the  diseases  according  to  their  Latin  or  English  names.  The 
last  two  columns  deal  with  the  variety  of  the  disease  and  the 
synonyms. 

The  author  has  found  it  useful  in  the  study  of  these  subjects,  and 
presents  it  with  the  hope  that  its  usefulness  may  be  extended. 

My  best  thanks  are  due  to  Dr.  George  Robinson  for  clinical  and 
clerical  assistance  in  the  preparation  of  the  work. 
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A  Classification  of  Bone  Diseases. 


Seat. 

Process. 

Disease. 

Varieties. 

Neuroparalytic 

Neuropathic 

Synonyms. 

Nerves 

Atrophic 

Aneurism 

Thrombosis 

Vessels 

Inflammatory 

Embolism 
Rickets 

Laceration 
.\bscess 

Acute  hematogen- 
Jletastatic 

P.  ossificans 
P.  spongoid 

Inflammatory 

Periostitis 

P.  fibrosa 

P.  actite  infective 

P.  purulenta 
maligna 

Infect,  granulo- 

P. tuberculosa 

ma  ta 

P.  gummosa 
Compact 

0.  durum 

Periosteum  ■! 

Tumorous : 
Primary 

Osteomata 
Exostoses 

Spongy 
Medullary 

Fibrinous 
Cartilaginous 

0.  spongoid 
0  medullare 

Fibromata 

Osteofibromata 

Ossifying  osteo- 

1 

Chondromata 

Osteochond  roma 

ma 

Myxomata 

Myxofibroma 

Osteomyxoma 

Sarcoma 

All  varieties 

I. 

Secondary 

Sarcoma 

Carcinoma 

Fatty  degeneration 

Hypertrophy  of 

Degenerative 

Necrotic  foci 

Siderosis 

Hemorrhagic 

tat 

Inflammatory 

Osteomyelitis 
Osteoma 

.\cute  infect.  0. 
0.  fibrosa 

Enostoses 

Myxoma 

Myxofibroma 

Osteomyxoma 

Medulla      - 

Fibroma 
Chondroma 

Osteochondroma 

Tumorous : 

Sarcoma 

Intraosseous  epulis 

Primary 

Sarcoma 

Alveolar  S. 

Myeloma 

Angioma 

Osteosarcoma 

Chondro-S. 

■■    osteosarcoma 

Endothelioma 

Telangiectatic  S. 
Ossifying  S. 

f 

Secondary 

Carcinoma. 

Eccentric 
Concentric 
Senile 

From  disea.«e 

Symptomatic 
fisteopsathyrosis 
FniKililas 
ossium 

Osseous 

Atrophic 

"     pressure 

Erosions 

Osteoporosis 

Caries 

Necrosis 

Necrotic  caries 

Halistereslsossium 

Osteomalacia 

DISEASES    OF    THE    BONES    AND    JOINTS.  101 

A  Classification*  of  Boxe  Diseases — Coitiinued. 


Se«i. 

Process. 

Disease. 

Varieties. 

Synonyms. 

j 

Callus 

Hyperostoses 

.Synostoses 

Hypertrophic 

Syndesmoses 
OVieophytes 
( )sieosclerosis 
Periostoses 

0.  deformans 
Osteomyelitis 

ossificans 
0.  ossificans 

genaunt 
0.  rarefying 
Osteochondritis 

luflammatory 

Ostitis 

Hypertrophic  0. 

Tubercular 
Syphilitic 

0.  hypertrophlca 
Acromegalv 

(Marie) 
Pachyacria  (von 
Recklinghausen) 
Pulmonary 

hypertrophic 
osteoarthropathy 

Infect. 

Actinomycotic 

granulomata 

Leprosy   » 
Glanders/™'* 

Osseous        ■! 

Agenesis 
Microsomia 

Osteogenesis  im- 
perfecta 
Nauosmia 

Faulty  growth 

Chondrodystrophy 

hypoplastica 
Chondrodystrophy 

hyperplastlca 

Achrondroplasia 

(Intrauterine) 

Chondrodystrophy 
malacia 

Premature  synos- 
toses 

Gigantism 

Mlcromelia 
chondromalacia 

Leontiasis  ossea 

(Overgrowth) 

Separation  of 
epiphyses. 

Osteoma 
Chondroma 

Osteochondroma 

Tumorous : 

Primary 

Sarcoma 
Cysts 

All  varieties. 

Hydatid 
Di'slntegration 
(degen.  of  tumors) 

[ 

Secondary 

Sarcoma 
Carcinoma  (most 
common) 

.All  varieties 

Xodose 

Diffuse 

C.  osteomalacia 

C.  caries 
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Diseases  of  Joints. 


Seat. 

Process. 

Disease. 

Variety. 

Articular  neuralgia 
Tabes  dorsalis 

Synonyms. 

Nerves             | 

1 

InflanimiUory 

.Neuritis 
Paralysis 
Xeilriiimthic  A. 

Hysterical  joints 

Charcot's  joint 
Sv>inal  arthrop- 
athies 

f 

Impaired 

nutrition 

Rickets,  scurvy, 

gout 
Elephantiasis, 

syphilis 

Chronic  gouty  A. 

S.  epiphysitis 
S.  gumma 

Podagra  chiniEra 

Vessels 

f 

Infectious 

Trauma 
All  tissues 

Rheumatism 

Peliosus  rheuma- 

tica 
Septic  A. 

Hemorrhage 
Periarthritis 

Ac.  rheumatic  A 
Chronic    "        A. 
Multiple  arthritis 

Ac.  infantile  A. 
Gonorrhceal  A. 
Typhoid  A. 
Acute  epiphysitis 

C.  ankylosing  A. 
Schunlein's  disease 

Bursa 

Adventitious 

bursiB 
Bursitis 
Sloughing  B. 
Hygroma 
Enlargement  of  B. 
Traumatism 

Solid 
Wounds 

Dropsy  of  B. 

Perianhritic 
structures 

I 

Capsule 

Tendon 

Extra  cap. 
ligaments 

Inflammatory 

Capsulitis 
Arthritisdeformans 
Extra  cap.  anky- 
losis 

Tenitis  thecitis 

Tenosynovitis 

Rupture 

Dislocation 

Lipoma 

Sprain,  rupture 

Relaxation 

Laceration 

Periostitis  osteitis 
Ac.  osteomyelitis 
Bony  ankylosis 

Rheumatoid  A. 

Osseous  tissue  ■ 
I 

Traumatic 
Tumorous 

Dislocation 

Fracture  involving 
joint 

Enchondroma 

Exostoses 
Osteophytes 
Sarcoma 
Carcinoma 

Partial,  complete 

Consecutive 

Congenital 
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Diseases  of  Joints — Chntintied. 


Seat. 

Pr.  cis>^                    Disease. 

Variety. 

Synonyms. 

Acute  serous  S. 

Acute  articular 

dropsy 
Chronic  articular 

Chronic  serous  S. 

■ 

dropsy 

Purulent  S. 

Pyarthrosis 
Arthropyrosis 
Empyema  of  joint 

Synovial 

Tubercular  S. 

Tubercular  A. 

membrane 

Inflammatory     Synovitis 

Fungous  A. 
Granulative  K. 
Hydrops  tubercular 
Tubercular  empy- 
ema 
Tumor  albus  or 

1 

white  swelling 

1 

Fibrous  interos- 

1 

seous  aukylosis 

a 

Cysts 
Tumorous 

Simple  synovial 
Adventitious 

r 

Ganglion 

Simple 

< 

Cartilage 

Int.  artic. 
ligaments 

All  tissues 

Epiphysitis 
Caries  erosion 
Necrosis 
Cartilaginous 
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After  having  investigated  the  literature  of  hydrocele  the  surgeon 
will  be  astonished  to  find  how  many  methods  of  treatment  have  been 
suggested  for  the  radical  cure  of  the  disease.  Want  of  space  and 
time  will  prevent  my  doing  more  than  taking  up  for  consideration 
those  methods  only  which  are  in  vogue  at  the  present  time,  and  have 
proved  to  be  of  value.  That  chronic  hydrocele  is  rebellious  to  treat- 
ment is  patent  to  anyone  who  has  had  much  experience  with  the 
disease ;  this,  too,  is  shown  by  the  extraordinary  number  of  expe- 
dients which  have  been  recommended  for  its  relief.  At  the  present 
time  there  are  five  different  methods  of  treatment  employed  with  a 
view  to  effecting  a  radical  cure.  They  are :  (1)  Acupuncture  (for 
infantile  hydrocele) ;  (2)  tapping  and  injecting  with  irritating  sub- 
stances ;  (3)  antiseptic  incision ;  (4)  incision,  with  partial  excision 
of  the  sac  ;  (5)  incision,  with  inversion  of  the  tunica  vaginalis  testis. 

Cases  where  spontaneous  cure  has  unexpectedly  taken  place  have 
been  occasionally  observed  ;  notably  by  Terrillon  and  M.  ]\I.  Mouod. 
I  have  had  a  similar  experience  with  a  patient  who  was  referred  to 
me  several  years  ago  by  Dr.  Joseph  Price,  of  this  city.  The  indi- 
vidual had  an  ordinary  hydrocele  of  the  left  side  containing  about 
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eight  lluidounces ;  it  had  made  its  appearance  one  year  before  I 
first  saw  the  case.  I  suggested  a  radical  operation,  to  which  the 
patient  consented,  but  stated  that  business  affairs  made  it  necessary 
for  him  to  postpone  surgical  interference  for  at  least  three  months. 
Soon  after,  to  my  surprise,  the  tumor  began  gradually  to  diminish, 
and  at  the  end  of  a  month  it  had  completely  disappeared.  A  spon- 
taneous cure  may  be  looked  for  in  some  instances  where  there  has 
been  an  inflammatory  condition  of  the  scrotum  following  traumatism, 
epididymitis,  orchitis,  or  erysipelas.  A  case  is  reported  where  ab- 
sorption of  the  fluid  took  place  after  a  sharp  attack  of  gout  and 
another  after  recovery  from  smallpo-x.  This  fortunate  and  much  to 
be  desired  result  is  unfortunately  so  rare  as  not  to  be  regarded  as 
one  of  the  probable  terminations  of  the  malady. 

I  am  indebted  to  one  of  my  clinical  assistants.  Dr.  Henry  Tucker, 
for  arranging  the  following  table  from  my  operating-book  of  the 
genito-urinary  department  of  the  Jefferson  Medical  College  Hos- 
pital. The  table  gives  the  number  and  character  of  cases  operated 
upon  from  1894  to  1901 : 

Hydrocele  congenital  (resection  and  ligation  of  funicularform 

process) 2 

Hydrocele,  diffused  of  cord 2 

"  double  (resection  of  both  sacs)         .         .         .         .19 

("  en  bassac") 1 

"  encysted  of  cord  (resection  of  sac)  .         .         .         .17 

"                  "              "      with  hernia  (radical  cure  of  both)  1 

"                  "         of  epididymis  (resection  of  sac)        .         .  7 

"                  ''        of  tunica  albuginea 5 

"            (spermatic  cyst) 1 

"           infantile  (antiseptic  incision) 9 

"            (needle  operation) 25 

"           inguinal  (castration  and  resection  of  sac)        .         .  3 
"                  "        complicated  with  hernia  (castration,  re- 
section of  sac  and  radical  cure  of  hernia)  4 
Hydrocele   (resection  of  sac,  transplantation  of  misplaced  tes- 
ticle and  radical  cure  of  hernia) 2 

Hydrocele   multilocular 1 

"           obliterated  hernial  sac 2 

"  tunica  vaginalis  (antiseptic  incision)       .         .         .25 

"  "  "  (double   antiseptic   incision,  both 

sacs) 8 
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Hydrocele   tunica  vnginiilis  and  encysted  of  cord     ...  8 
"                "             ■'          inguinal   hernia  (radical   cure   of 

both) 9 

Hydrocele   tunica  vaginalis  (resection  of  sac)  .         .         .         .94 
"                "             "          inversion  of  tunic          .         .         .  S 
''                "             "          (tapping,  palliative  operation)       .  84 
"                "             "           with  encysted   hydrocele  of  epi- 
didymis    .....  1 

On  consulting  this  table  it  will  be  seen  that  338  operations  were 
performed  for  the  relief  of  the  various  known  forms  of  hydrocele, 
some  of  which  were  very  rare  and  of  unusual  interest.  No  deaths 
resulted  from  any  of  the  operations.  The  cases  treated  included  all 
ages  from  infimts  a  few  weeks  old  up  to  septuagenarians.  This 
would  seetn  to  show  that  with  proper  antiseptic  precautions  the 
dangers  attending  the  various  methods  of  operation  for  hydrocele  are 
slight.  The  patients  who  were  treated  by  the  method  known  as 
"antiseptic  incision"  usually  left  the  hospital  on  the  sixth  day, 
while  those  whose  sac  was  partially  resected  were  able  to  leave  the 
institution  on  the  ninth  day. 

Thirty-four  of  the  cases  were  infants  who  were  operated  upon  by 
the  method  known  as  the  "needle  operation,"  or  "acupuncture." 
Of  this  number  nine  cases  recurred  and  were  again  operated  upon, 
antiseptic  incision  being  employed  in  the  second  instance.  In  two 
out  of  the  nine  cases  so  treated  recurrence  took  place,  and  in  each 
instance  the  sac  had  to  be  partially  resected  before  a  cure  was  effected. 
Thirty-four  adults  were  operated  upon  by  the  method  known  as 
"antiseptic  incision,"  of  which  number  the  hydrocele  was  double  in 
eight  cases.  So  far  as  we  have  any  record,  recurrence  took  place 
in  nine  cases,  rendering  another  operation  necessary.  Partial  resec- 
tion of  the  sac  was  performed  in  ninety-four  cases  ;  in  two  instances 
the  hydrocele  being  double,  both  sides  were  operated  upon  at  the 
same  time.  Recurrence  has  been  known  to  take  place  in  but  one 
case.  In  performing  the  needle  operation  in  infants  it  was  found  that 
acupuncture  had  to  be  performed  from  four  to  si.\  times  at  intervals 
of  once  a  week  until  a  cure  was  secured.  The  antiseptic  incision 
was  reserved  for  diminutive  cases,  where  the  sacs  were  thin,  and  had 
not  been  tapped  or  injected  with  irritating  substances,  the  sac  being 
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limited  to  the  scrotum  and  not  extending  up  into  the  inguinal  canal. 
For  the  past  two  years  this  operation  has  been  performed  by  cocaine 
infiltration  anesthesia,  a  1  per  cent,  solution  being  employed.  Out 
of  the  number  operated  upon,  recurrence  took  place  in  nine  cases. 
The  number  of  cases  in  which  relapses  occurred  is  possibly  larger 
than  that  named,  as  it  is  probable  if  recurrence  did  take  place  the 
individuals  were  either  in  different  parts  of  the  country  or  had 
sought  relief  elsewhere.  From  the  results  obtained  from  this  opera- 
tion, while  it  is  safe  and  easily  performed,  it  does  not  appear  to  be 
very  reliable.  Its  usefulness  seems  to  be  limited  to  small  recent  hy- 
droceles, with  thin  sacs,  which  have  been  neither  tapped  nor  injected. 
Tapping  or  injecting  with  either  iodine  or  carbolic  acid  had  been  per- 
formed in  si.x  of  the  cases  which  have  been  reported  previous  to 
making  the  antiseptic  incision,  and  even  after  the  latter  operation 
had  been  accomplished  four  of  the  cases  so  treated  recurred.  This 
operation  was  employed  by  me  before  I  had  an  extended  experience 
with  the  radical  treatment  of  hydrocele.  In  later  years  I  have  par- 
tially resected  the  sac  in  wellnigh  every  instance. 

The  cases  selected  for  partial  excision  of  the  sac  were  those  where 
the  amount  of  fluid  was  large ;  which  had  extended  upward  into  the 
inguinal  canal,  and  which  had  been  previously  treated  by  means  of 
injection  of  irritating  substances.  The  mode  of  operating  employed 
differed  somewhat  from  that  recommended  in  the  text-books.  An 
incision  was  made  over  the  tumor  dividing  the  tissues  down  to  the 
sac,  taking  care  not  to  open  the  tunica  vaginalis,  which  was  dissected 
entirely  free  from  the  adjacent  textures  and  brought  out  through  the 
incision  in  the  skin.  The  sac  was  then  opened  throughout  its  entire 
length  and  trimmed  away  with  scissors;  the  portion  covering  the 
cord  was  mopped  off  with  pure  carbolic  acid.  If  hemorrhage  from 
the  cut  margin  of  the  sac  proved  troublesome  it  was  controlled  by 
means  of  a  continuous  catgut  suture  applied  along  both  edges  of  the 
divided  tunic.  The  wound  was  then  closed  in  the  usual  manner  and 
a  small  quantity  of  iodoform  gauze  was  left  in  the  dependent  portion 
of  the  incision  for  the  purpose  of  drainage  ;  this  was  removed  at  the 
end  of  twenty-four  hours. 

The  method  of  treatment  here  described  has  proved  most  satis- 
factory.    As  far  as  is  known  recurrence  has  taken  place  in  but  one 
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instance.  Return  is  less  liable  to  take  place  after  this  operation 
than  after  any  other  hitherto  suggested.  It  is  the  most  extensive 
and  severe  of  any  of  the  methods  that  have  been  employed  up  to 
this  time ;  hemorrhage  is  sometimes  troublesome  if  the  sac  is  very 
thick  and  has  been  repeatedly  tapped,  or  if  it  has  been  injected  with 
carbolic  acid.  Out  of  the  ninety-four  cases  so  treated  fifteen  cases 
had  been  repeatedly  tapped  and  eighteen  had  submitted  to  the  in- 
jection of  stimulating  substances  resulting  unsuccessfully.  In  eighty- 
four  cases  the  palliative  treatment  was  employed.  This  consists  in 
simply  evacuating  the  fluid  contents  of  the  sac  by  means  of  a  trocar 
and  canula,  or  by  the  use  of  an  aspirating  needle.  This  method  of 
treatment  was  reserved  for  patients  who  were  very  far  advanced  in 
years  or  suffered  from  some  chronic  disease  of  the  heart,  lungs,  or 
kidney.  For  the  purpose  of  tapping  a  hydrocele  most  surgeons  em- 
ploy a  trocar  and  canula  designed  for  the  purpose.  I  have  found 
that  an  aspirating  needle  about  the  circumference,  No.  9  M.,  French 
scale,  is  preferable,  as  the  sight  of  a  small  needle  gives  rise  to  less 
fear  in  timid  individuals  than  does  that  of  the  trocar ;  it  is  inserted 
with  less  pain  and  the  wound  inflicted  in  the  scrotal  tissue  is  much 
smaller,  and  consequently  there  is  less  danger  of  infection.  I  have 
employed  both  instruments  in  numerous  cases  and  have  found  the 
needle  to  be  the  more  satisfactory. 

It  will  be  observed  that  none  of  the  cases  reported  were  treated 
by  tapping  and  injecting  irritating  substances  into  the  sac.  The 
late  Professor  S.  D.  Gross  advocated  the  use  of  tincture  of  iodine  as 
an  injection,  and  Dr.  R.  J.  Levis  was  the  first  to  suggest  the  em- 
ployment of  carbolic  acid;  as  clinical  assistant  to  both  these  gentle- 
men, I  had  abundant  opportunity  to  witness  the  results  obtained 
from  the  use  of  these  fluids.  In  the  majority  of  the  cases  when  the 
tincture  of  iodine  was  employed  the  termination  was  extremely  unsat- 
isfactory. Its  use  was  usually  attended  by  a  prolonged  convales- 
cence, the  patient  often  being  confined  to  his  bed  from  ten  to  fifteen 
days ;  in  many  cases  two  or  three  months  elapsed  before  the  surgeon 
knew  definitely  whether  or  not  a  cure  would  be  effected.  Imme- 
diately after  the  injection  of  either  tincture  of  iodine  or  carbolic  acid 
the  sac  became  enormously  distended  and  was  usually  attended  with 
a  great  deal  of  pain.     In  many  cases  relapses  occurred.     Jacobson 
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States  that  "  in  twenty-five  cases  so  treated  at  St.  Thomas'  Hospital 
recurrence  took  place  in  eighteen."  Of  nineteen  cases  treated  by 
Bardeleben  but  65  per  cent,  were  cured.  Jacobson  estimates  the  re- 
currence in  our  climate  from  this  method  of  treatment  to  be  about  10 
per  cent.  In  my  e.xperience  this  is  rather  a  low  estimate.  Exten- 
sive oedema  of  the  scrotal  tissues  has  been  reported  following  the 
escape  of  either  tincture  of  iodine  or  carbolic  acid  into  the  structures. 
Suppuration  of  the  sac,  abscess  of  the  testicles,  and  carbolic  acid 
poisoning  have  all  been  noted.  In  one  case  treated  by  means  of 
carbolic  acid  injection,  abscess  of  the  testicle  followed,  involving  the 
cord,  giving  rise  to  a  lymphangeitis  ;  death  finally  taking  place  from 
sepsis. 

The  only  thing  which  commends  tapping  and  injecting  a  hydro- 
cele sac  is  the  fact  that  it  is  readily  and  rapidly  performed.  The 
objections  to  tapping  and  injecting  for  hydrocele  are  so  numerous 
that  most  surgeons  now  resort  to  the  open  operation,  it  being  by 
far  safer  and  less  painful,  with  quicker  convalescence  and  a  dimin- 
ished liability  to  recurrence. 

It  will  be  observed  that  the  treatment  employed  in  the  cases  here 
recounted  was  not  entirely  satisfactory.  The  method  which  uni- 
formly gave  the  best  results  was  when  the  sac  was  partially  resected. 
This  operation  required  an  ansesthetic,  took  some  time  to  perform, 
the  operation  frequently  being  prolonged  in  order  to  give  attention 
to  controlling  the  annoying  hemorrhage  that  supervened.  About 
nine  days  were  required  for  convalescence,  after  which  there  was  no 
certainty  that  a  recurrence  would  not  take  place.  The  profession  is 
therefore  still  in  a  position  to  adopt  with  cordiality  any  new  method 
of  treating  this  aftection  that  will  take  less  time  in  its  performance ; 
that  will  be  attended  with  less  pain  and  be  followed  by  a  greater 
certainty  of  a  radical  cure.  It  is  believed  that  an  operation  which 
fulfils  these  indications  has  at  last  been  devised  and  is  so  simple  that 
the  wonder  is  that  it  had  not  been  thought  of  before. 

In  1898  Winkelman  published  in  the  Oentralblatt  fiir  Chirurgie 
(No.  44,  p.  1092)  a  description  of  a  new  method  of  operating  on 
ordinary  chronic  hydroceles,  which  seems  to  answer  all  requirements 
and  solve  the  vexed  question  as  to  what  may  be  the  most  practicable. 
The  operation  is  performed  under  local  anaesthesia,  Schleich's  infil- 
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tration  method  being  employed.  The  ordinary  incision  is  made 
through  the  scrotal  tissue  until  the  tunica  vaginalis  is  reached.  An 
opening  is  then  made  in  the  upper  portion  of  the  sac  in  the  vicinity 
of  the  cord  large  enough  to  permit  the  testicle  to  be  drawn  through, 
after  the  fluid  is  evacuated,  when  the  tunica  vaginalis  propria  is 
turned  back  or  everted.  In  order  to  prevent  the  testicle  from  slip- 
ping back  into  the  sac  the  upper  portion  of  the  tunica  vaginalis  is 
secured  by  means  of  fine  catgut  to  the  fascia  of  the  cord,  a  suture 
being  at  the  same  time  placed  at  the  lower  end  of  the  repleted  tunica, 
thereby  anchoring  the  tunic  in  its  new  position  and  preventing  the 
testicle  from  returning  to  its  normal  position.  The  testicle  together 
with  the  inverted  sac  is  then  replaced  within  the  scrotum  and  the 
wound  closed  by  means  of  a  couple  of  interrupted  sutures.  The 
time  employed  for  the  operation  is  less  than  ten  minutes.  As  it  is 
not  attended  by  hemorrhage  no  ligatures  are  needed. 

When  studying  the  subject  of  hydrocele  I  found  that  a  precisely 
similar  operation  to  that  of  Winkelman  had  been  previously  described 
by  E.  Doyen,  of  Reims,  France,  in  the  Archives  Provinceales  de 
Chirurgie  (1895,  Tome  iv.,No.  2,  p.  706),  under  the  title  of  "Radi- 
cal Cure  of  Hydrocele  by  Inversion  of  the  Tunica  Vaginalis,"  thus 
antedating  the  publication  of  Winkelman  by  three  years,  so  that  it 
appears  the  credit  of  first  suggesting  this  process  belongs  to  Doyen 
and  should  receive  his  name. 

I  am  under  the  impression  that  this  operation  was  first  performed 
in  this  country  by  Professor  W.  W.  Keen  at  the  surgical  clinic  at 
the  Jeff"erson  Hospital  on  January  16th  of  the  current  year.  In  the 
minutes  of  the  case  it  is  noted  that :  "  The  operation  required  less 
than  ten  minutes  to  perform.  No  ligature  was  required.  The  highest 
temperature  reached  was  99.2°.  The  patient  left  the  institution  on 
the  twelfth  day,  cured." 

Since  witnessing  the  operation  here  referred  to,  I  have  had  the 
opportunity  of  performing  it  eight  times.  My  experience  in  each 
instance  has  been  similar  to  that  of  Dr.  Keen.  The  largest  hydro- 
cele contained  one  and  a  half  pint  of  fluid.  In  each  case  the  time 
required  for  the  performance  of  the  operation  was  about  nine  minutes. 
No  ligature  was  required  and  the  patients  were  enabled  to  leave  the 
hospital  on  the  ninth  day. 
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In  large  liydroceles  of  long  standing,  with  greatly  thickened  sacs, 
the  operation  would  not  be  feasible  and  the  partial  resection  of  the 
tunic  would  have  to  be  resorted  to.  This  is  illustrated  by  a  case 
that  came  under  my  care  one  week  ago.  The  individual  was  a 
mounted  policeman,  who  stated  that  two  years  ago  he  struck  his 
scrotum  against  the  pommel  of  his  saddle  and  in  consequence  a  hy- 
drocele was  developed ;  that  two  weeks  before  presenting  himself  at 
the  hospital  he  had  knocked  the  tumor  violently  against  the  corner 
of  an  ash-box,  when  it  became  very  much  enlarged  and  painful  and 
at  the  same  time  turned  "as  black  as  his  shoe."  On  opening  the 
sac  a  pint  and  a  half  of  serum  mixed  with  blood  and  bloody  clot  was 
evacuated.  The  sac  was  thickened  to  the  extent  of  about  one-quarter 
of  an  inch,  and  it  was  firmly  adherent  to  the  surrounding  tissues. 
It  was  dissected  loose  with  difEculty.  The  thickness  of  the  tunica 
in  this  instance  would  have  rendered  inversion  an  impossibility.  It 
is  interesting  to  note  that  the  cause  of  the  hematocele  was  found  to 
be  due  to  a  rupture  of  the  tunica  vaginalis  propria  about  two  and  a 
half  inches  in  length  at  the  bottom  of  the  sac,  directly  opposite  the 
point  at  which  the  blow  had  been  inflicted. 

In  all  the  cases  operated  upon  by  inversion  of  the  tunica  vaginalis 
a  painless  enlargement  of  the  testicle  resulted ;  it  was,  however,  not 
attended  with  any  rise  of  temperature,  and  it  gradually  subsided  in 
about  ten  days.  This  condition  is  precisely  similar  to  that  which 
always  follows  the  open  operation  for  hydrocele.  The  first  case 
operated  upon  by  me,  on  January  18th  last,  was  seen  two  days 
ago. 

The  individual  was  perfectly  well  and  a  trace  of  the  operation 
was  detected  only  by  making  a  careful  examination. 

This  new  operation  is  still  on  trial.  My  experience  is  too  recent 
for  me  to  determine  whether  a  recurrence  of  the  ailment  may  or  may 
not  take  place  in  any  of  the  cases  that  have  been  under  my  super- 
vision. From  the  fact  that  the  inverted  tunica  vaginalis  must 
become  attached  to  the  surrounding  structures  and  the  cavity  formed 
by  this  sac  is  thus  permanently  obliterated  it  would  look  as  if  a  re- 
currence of  the  condition  would  be  an  impossibility.  The  removal 
of  the  entire  tunica  vaginalis,  except  a  small  strip  covering  the  cord, 
in  ninety-four  cases  has  convinced  me  that  no  fear  need  be  enter- 
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tained  as  to  the  result  of  injury  to  the  testicle  by  being  deprived  of 
its  natural  covering. 

My  limited  e.xperience  with  this  new  method  of  treatment  inclines 
me  to  the  belief  that  it  will  prove  to  be  the  most  satisfiictory  opera- 
tion which  has  as  yet  been  suggested  for  the  radical  cure  of  an  ordi- 
nary chronic  hydrocele. 


PRE-EXISTING  HEART  DISEASE  IX  REFEREXCE  TO 
SURGICAL  OPERATIONS. 


By  WILLIAM  J.  MAYO,  A.M.,  M.D., 

ROCHESTER.  MINX. 


[Read  by  invitation  ifay  1,  190L] 


The  demauds  of  modern  life  tax  the  energies  of  the  individual  to  the 
utmost.  A  sound  heart  in  a  sound  body  acquires  a  new  significance, 
for  the  stress  falls  to  a  large  extent  upon  the  circulation.  Clinical 
observer's  of  wide  experience  believe  that  diseases  of  the  heart  are  on 
the  increase,  not  the  mechanical  lesions  which  we  .so  long  considered 
the  chief  source  of  cardiac  disability,  but  failure  of  the  heart  muscle 
through  disease. 

We  have,  heretofore,  measured  the  heart  power  by  the  size  of  the 
obstacle  to  be  overcome,  but  in  reality  more  depends  upon  the  perfec- 
tion of  the  cardiac  contraction  and  its  ability  to  overcome  resistance. 
The  normal  heart  has  a  vast  reserve  power.  The  sound  muscle  fibre 
quickly  recuperates  from  overwork,  and  the  circulation  but  momentarily 
fails.  This  is  not  true  of  the  compensating  heart.  Hypertrophy  is  a 
conservative  process,  but  it  does  not  begin  at  the  exact  moment  the 
circulation  is  obstructed,  but  at  a  time  when  at  least  a  portion  of  the 
reserve  has  been  expended.  Compensation  in  itself  presupposes  a 
lessened  reserve  force.  The  more  exactly  the  compensation  balances 
the  obstruction  the  less  the  liability  of  cardiac  failure  under  temporary 
stress.  To  the  surgeon  the  condition  of  the  cardiac  muscle  is  of  prime 
importance.  A  crippled  heart  may  compensate  for  the  ordinary  affairs 
of  life,  but  the  question  is,  has  it  sufficient  reserve  force  to  carry  on  its 
function  during  an  operation,  which,  though  temporary  in  character, 
is  attended  by  an  increased  call  upon  the  heart's  strength  ?  The 
dangers  to  be  feared  are  very  real,  and  do  not  lie  entirely  in  the  anass- 
thetic.     The  necessary  injury  to  the  nerves  and  other  tissues  of  the 
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body  with  the  loss  of  blood  must  be  taken  iuto  account,  and  the  amount 
of  this  operative  traumatism  cannot  always  be  foretold  with  certainty. 

The  circulation  demands  that  the  arteries  be  kept  overfull  ;  the  heai't 
must  be  equal  to  keeping  the  pressure  in  the  arteries  greater  than  in  the 
veins,  and  premonitory  symptoms  of  a  failing  compensation  must  be 
earnestly  sought  before  an  operation  is  undertaken  in  the  face  of  car- 
diac disease.  The  reserve  power  of  the  normal  heart  is  not  as  great  in. 
infancy  and  old  age,  although  the  writer  has  not  found  this  to  be  as 
true  of  tlie  latter  as  the  former  period  of  life.  Very  fleshy  people  have 
less  reserve  force,  and  from  an  operative  stand-point  are  generally 
looked  upon  with  suspicion.  People  of  unusual  height  are  also  sup- 
posed to  have  relatively  less  cardiac  reserve.  Our  experience  in  the 
Northwest  with  people  above  the  average  height  has  been  considerable, 
and  we  have  found  them,  as  a  rule,  most  excellent  subjects  for  operation. 

The  enervation  of  the  heart  plays  an  important  part  in  estimating  au 
operative  risk.  It  must,  at  least,  be  sufficient  to  enable  the  reserve 
force  to  be  called  into  play.  His  demonstrated  that  the  power  of  con- 
traction lies  in  the  muscle  fibre  of  the  heart  itself,  and  exists  before  the 
cardiac  plexus  is  formed.  The  vagus  and  s)'mpathetic  are  integral 
factors  in  the  cardiac  ganglia,  and  disturbance  of  function  resulting  in 
excessive  rapidity  or  slowness  of  the  cardiac  pulsations  may  often  be 
traced  to  reflex  conditions  acting  through  the  nerve-supplv  or  be  a 
personal  or  family  idiosyncrasy.  An  irregular  or  intermittent  pulse 
may  also  result  from  the  abuse  of  tea,  coffee,  or  tobacco.  The  cause  in 
any  event  should  be  determined,  and  the  probable  influence  upon  the 
patient's  ability  to  withstand  an  operation  estimated. 

Heart  lesions  may  properly  be  divided  into  two  general  classes : 
First,  valvular  and  endocardial  disease  ;  second,  myocardial  changes. 
The  sharp  distinctions  between  them  have,  however,  passed  away  with 
the  advent  of  better  knowledge  of  the  subject.  jNIyocardial  changes 
are  often  found  associated  with  valvular  disease,  particularly  so  when 
compensation  begins  to  fail,  while  in  the  latter  stages  of  myocarditis 
secondary  valvular  lesions  are  common. 

Between  the  ages  of  ten  and  forty  valvular  disease  is  usually  well 
compensated,  and  if  the  heart's  action  is  easy  and  the  circulation  well 
carried  out  the  operative  risk  is  not  great,  and  in  our  experience  we 
have  never  lost  a  patient  from  this  cause.  There  is  but  little  liability 
of  overlooking  the  condition,  the  early  development  of  characteristic 
murmurs  and  the  ease  with  which  the  hypertrophy  can  be  recognized 
enables   the  surgeon   to   gauge  the  disability  with   a  fair  degree   of 
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accuracy.  The  operation  is  undertakeu  with  full  knowledge  of  the 
cardiac  disability  and  its  character,  and  the  choice  of  au  anaesthetic  is 
greatly  influenced  by  this  condition.  If  there  is  failing  compensation 
and  signs  of  marked  dilatation  only  operations  of  the  greatest  urgency 
would  be  undertaken  without  preparatory  treatment.  It  is  fortunate 
that  valvular  lesions  are  the  most  common  during  the  active  period  of 
life,  at  which  time  the  large  majority  of  operations  becomes  necessary. 
After  forty,  valvular  lesions  are  usually  associated  with  some  degree  of 
myocarditis. 

I  do  not  wish  to  be  understood  as  minimizing  the  importance  of 
primary  valvular  lesions,  but  rather  to  point  out  that  the  ease  of  diag- 
nosis and  the  fair  degree  of  accuracy  with  which  the  compensation  can 
be  estimated  does  not  render  it  a  frequent  cause  of  operative  mortality. 
The  knowledge  of  the  cardiac  insufficiency  robs  it  of  much  of  its  danger. 

Myocarditis  is  the  condition  which  the  surgeon  has  reason  to  fear. 
There  are  often  no  sign-posts  of  danger,  and  the  first  intimation  of 
trouble  is  the  sudden  death  of  the  patient  upon  the  operating  table  or 
shortly  afterward.  It  may  happen  that  the  operation  was  performed 
for  the  relief  of  some  condition  which  in  itself  was  not  serious,  and 
which  would  not  have  been  undertaken  if  knowledge  of  the  heart  dis- 
ability had  been  previously  obtained. 

That  a  heart  which  is  not  increased  in  quantity  as  estimated  bj'  the 
usual  means  of  diagnosis  and  the  quality  of  its  action  seemingly  unim- 
paired should  suddenly  fail  when  called  upon  for  a  temporary  reserve 
force,  is  an  appalling  fact,  but  nevertheless  true.  Fortunately,  the 
large  majority  of  cases  do  give  signs  and  symptoms  which  if  looked  for 
with  care  will  enable  the  surgeon  to  detect  the  possibility  of  disease,  and 
in  the  later  stages  the  diagnosis  may  be  self-evident.  Cardiac  symp- 
toms after  middle  life  not  plainly  pointing  to  valvular  lesions  are  prob- 
ably myocardial  in  origin.  Preble  quotes  the  following  on  myocardial 
disease  from  Huchard  :  "  Their  evolution  is  latent,  their  beginnings 
insidious,  their  course  paroxysmal,  their  progress  interrupted.  They  are 
complicated  by  a  variety  of  visceral  manifestations,  and  are  brutally 
sudden  in  their  explosions  of  cardiac  insufficiency." 

Acute  myocarditis  results  from  various  infections  and  may  date  its 
origin  to  an  attack  of  diphtheria,  gonorrhoea,  quinsy,  influenza,  or  other 
infectious  disease.  If  death  occurs  primarily  there  may  be  no  macro- 
scopical  evidence  of  disease  of  the  heart,  the  changes  are  microscopical 
(Stengel).  Acute  myocarditis  usually  passes  into  the  chronic  form,  but 
the  large  majority  of  cases  of  chronic  myocarditis  are  so  from  their 
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inception.  The  disease  is  marked  by  the  development  of  fibrous  tissue, 
and  other  nutritive  changes  brought  about  through  lesions  of  the 
coronary  arteries.  Rosenbach  believes  the  fibrosis  to  be  a  conservative 
process  and  that  it  braces  up  a  feeble  muscular  power.  Freer,  on  the 
contrary,  maintains  that  it  is  primarily  a  destructive  one,  and  analogous 
to  fibrosis  of  the  kidney. 

Fatty  degeneration  of  the  heart,  according  to  Striirapell,  Van  Leyden 
aud  others,  seldom  gives  signs  of  its  presence  excepting  in  the  later 


In  experimental  fatty  degeneration  produced  by  Hasenfeld  aud 
Fennyvessy,  there  was  no  change  in  the  cardiac  size  nor  was  the 
rhythm  or  force  of  the  pulse  affected.  Stokes  considered  pseudo- 
apoplexy,  soft  blowing  systolic  murmurs  with  a  slow  pulse,  pathog- 
nomonic of  fatty  degeneration,  but  as  myocarditis  was  but  little 
understood  in  his  day  it  was  only  the  cases  in  which  this  condition  was 
more  marked  than  the  fibroid  changes  which  were  recognized.  Fatty 
degeneration  is  often  an  accompaniment  of  myocarditis  or  one  of  its 
results,  and  the  great  loss  of  reserve  force  which  it  produces,  together 
with  the  diflSculty  of  even  an  ajiproximate  diagnosis,  makes  it  the  most 
serious  disease  of  the  heart  from  a  surgical  stand-point. 

Lesions  of  the  aortic  opeaing  and  valves  appearing  about  middle  life 
can  also  be  classed  with  myocarditis,  and  are  often  associated  with  it. 
Changes  in  the  coronary  vessels  and  at  the  base  of  the  aorta  usually 
coexist.  This  form  of  valvular  disease  has  what  may  be  called  a  physio- 
logical basis,  and  is  more  serious  than  similar  lesions  at  the  aortic 
opening  in  the  young.  Benike,  by  a  series  of  measurements,  has  shown 
that  after  forty  the  aortic  opening  gradually  increased  in  size,  aud  it 
is  easy  to  understand  how  severe  work  or  disease  might  lead  to  grave 
consequences.  Myocardial  changes,  associated  with  arterio-sclerosis  and 
contracted  kidney,  must  also  be  taken  into  account. 

The  writer  does  not  wish  to  discuss  the  symptomatology  nor  pathology 
of  myocarditis,  but  merely  to  call  attention  to  the  diminished  reserve 
force  of  the  heart  which  it  entails,  aud  point  out  that  many  of  the 
unexpected  and  sudden  deaths  which  take  place  at  or  soon  after  an 
operation  are  due  to  this  cause.  A  patient  in  middle  or  later  life  show- 
ing signs  of  progressive  cardiac  weakness  manifested  by  a  vigorous 
heart  contraction  with  a  feeble  ])ulse,  irregular  in  rhythm  and  asso- 
ciated with  cardiac  pain  and  attacks  of  dyspnoea  with  general  loss  of 
strength,  is  to  be  looked  upon  with  suspicion,  and  an  operation  is 
not  to  be  slightly  undertaken.     The  more  advanced  cases  of  myocardial 
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disease  present  such  characteristic  symptoms  that  only  life-saving  pro- 
cedures would  be  indicated.  Illustrating  the  operative  mortality,  the 
two  following  cases  are  brief!}'  reported. 

Case  I.  Cholecydotomy  in  patient  ivlth  chronic  myocarditis ;  sudden 
death  forty-eiffht  houi-s  after  operation. — Mrs.  J.  D.,  aged  thirty-five  years, 
American.  First  came  under  observation  in  September,  1900,  with 
a  history  of  gallstone  disease.  On  examination  the  heart's  action  was 
found  to  be  120,  pulse  feeble  and  intermittent,  a  faint  mitral  murmur 
could  be  detected.  There  was  slight  increase  in  size.  Patient  com- 
plained of  attacks  of  dyspnoea  and  oppression  in  the  chest,  and  at 
times  slight  vertigo.  No  direct  history  as  to  the  origin  of  the  cardiac 
lesion.  The  attacks  of  colic  were  frequent  and  very  distressing.  Patient 
pale  and  ansemic.  In  the  face  of  grave  myocardial  disease  operation 
was  not  advised  at  this  time.  On  January  .5,  1901,  she  was  readmitted 
to  St.  Mary's  Hospital  ;  the  heart's  action  was  very  much  improved, 
pulse  112,  fairly  good  quality.  Patient's  physical  condition  better,  but 
the  attacks  of  gallstone  colic  were  frequent  and  some  jaundice  had  fol- 
lowed the  last  attack.  On  January  8th  cholecystotomy  was  performed. 
The  operation  was  easj'  and  quick.  There  were  no  complications. 
Amesthesia,  nitrous  oxide,  and  ether.  Time,  twenty  minutes.  Patient 
was  in  excellent  condition  for  forty-eight  hours,  when  she  suddenly 
died  from  cardiac  failure  without  premonitory  symptoms. 

Case  II.  Abdominal  hysterectomy  for  malignant  disease  in  patient  with 
chronic  myocarditis  ;  death  on  operating  table  from  chloroform  anaesthesia. 
— Mrs.  E.  E.,  aged  forty-eight  years,  German.  Admitted  to  St.  Mary's 
Hospital  on  January  10,  1901.  This  patient  came  under  observation 
four  years  ago  with  an  ovarian  tumor,  and  at  that  time  had  physical 
evidences  of  myocarditis.  The  tumor  was  removed  under  ether  anes- 
thesia. She  had  remained  in  fair  health  except  for  occasional  attacks 
of  dyspnoea,  palpitation,  and  a  chronic  cough.  She  returns  now  for 
the  relief  of  malignant  disease  of  the  body  of  the  uterus.  On  the  day 
following  admission  the  patient  developed  influenza  and  bronchial 
pneumonia,  and  over  two  weeks  elapsed  before  she  was  in  a  condition 
for  operation.  The  heart's  action  was  forcible,  the  pulse  full,  intermit- 
tent, and  120  to  the  minute.  There  was  marked  hypertrophy  and  a 
mitral  murmur,  with  evidence  of  chronic  myocarditis.  On  January 
26th  abdominal  hysterectomy  was  undertaken  under  chloroform  antes- 
thesia.  This  anaesthetic  was  chosen  on  account  of  the  bronchitis  which 
had  been  much  aggravated  by  recent  illness.  The  patient  took  the 
anresthetic  badly,  and  was  given  but  little.     The  operation  had  pro- 
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ceeded  about  teu  minutes,  when  the  heart's  action  and  respiration  sud- 
denly stopi)ed  and  the  patient  could  not  be  resuscitated. 

Heart  lesions  secondary  to  the  disease  for  which  the  operation  is 
undertaken  may  be  either  valvular  or  myocardial,  usually  the  latter. 
The  most  common  are  due  to  obstructed  circulation  by  the  pressure  of 
large  tumors,  especially  uterine  myotibromata.  Hofmeier  collected 
eighteen  cases  in  which  sudden  death  occurred  from  tiiis  cause.  Wil- 
liams, of  Bristol,  in  eight  fatal  cases  unoperated,  states  that  two  died 
from  heart  disease.     Pean  met  with  four  severe  cases  in  twenty-four. 

There  is  at  first  compensatory  hypertrophy,  later  secondary  dilata- 
tion and  degeneration  of  the  heart  muscle  usually  associated  with 
valvular  disease.  Sibileau,  in  seventeen  cases  of  this  character,  notes 
that  the  lesions  are  usually  mitral.  The  dangers  to  be  apprehended 
are  not  only  at  the  time  of  operation,  but  later  from  embolus.  We  have 
met  with  five  of  these  cases,  all  of  them  associated  with  large  myomata, 
and  in  which  no  history  of  cardiac  disease  preceded  the  development 
of  the  tumor.  In  two  the  lesions  previous  to  operation  were  exception- 
ally severe,  and  it  seemed  questionable  whether  an  operation  was  justi- 
fiable. The  convalescence  of  our  patients  after  hysterectomy  was 
uninterrupted,  and  three  of  the  cases  I  was  able  to  examine  as  to  the 
cardiac  condition  after  the  lapse  of  a  year  or  more.  The  improvement 
was  most  marked,  the  size  of  the  heart  greatly  diminished,  and  the 
valvular  lesions  could  only  be  detected  by  the  most  careful  examination. 

Without  going  into  the  mooted  question  as  to  the  nature  of  exoph- 
thalmic goitre,  it  may  be  stated  that  at  least  some  cases  result  in  myo- 
carditis or  fatty  degeneration  of  the  heart,  and  perhaps  this  has  been 
one  of  the  causes  of  sudden  death  which  follow  thyroidectomy.  In 
seven  thyroidectomies  for  Graves'  disease  we  had  one  death  from  this 
cause.     The  history  of  the  case  is  briefly  as  follows  : 

Case  III.  Thyroidedomy  for  exophthalmic  goitre  in.  patient  with  myo- 
cardial disease;  operation  performed  with  local  amesthetic ;  death  in 
twenlyfour  hours  from  cardiac  asthenia. — Miss  K.  S.,  aged  twenty- 
seven  years,  American,  occupation,  house-work.  Admitted  to  St. 
Mary's  Hospital  in  May,  1899,  with  a  history  of  exophthalmic  goitre 
which  had  appeared  a  year  previously.  The  severity  of  the  symptoms 
was  gradually  increasing.  The  immediate  cause  of  admission  was  an 
ovarian  cystoma  the  size  of  a  fourth  month  pregnancy.  During  the 
period  of  observation  the  pulse  was  constantly  above  130,  no  direct 
evidence  of  cardiac  lesion.  The  tumor  wa-s  removed  under  chloroform 
aniesthesia.     Recovery  uninterrupted,  and  she  was  discharged  in  three 
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weeks.  Readmitted  August  29,  1900.  The  phenomena  attending 
Graves'  disease  had  markedly  increased,  pulse  weak,  and  constantly 
above  140,  and  on  exertion  KiO  or  more.  There  was  a  faint  murmur  to 
be  detected  at  the  apex  of  the  heart,  evidently  mitral  in  origin.  The 
heart  was  somewhat  enlarged  and  forcible  in  action.  Attacks  of 
dyspncea  were  frequent,  and  the  patient  very  anajmic  and  emaciated. 
On  September  1st  the  right  lobe  and  isthmus  of  the  thyroid  gland  were 
removed  under  local  anajsthesia  with  cocaine.  The  operation  was  not 
attended  by  any  untoward  accidents.  The  pulse  became  exceedingly 
rapid  after  the  operation  and  a  mild  delirium  supervened.  Twenty- 
four  hours  later  the  patient  died  from  cardiac  asthenia. 

It  will  be  noted  that  in  the  three  fatal  cases  reported  one  died  sud- 
denly forty-eight  hours  after  an  easy  operation  apparently  well  borne. 
The  second  died  from  the  amesthetic  on  the  operating  table  and  the 
third  twenty-four  hours  after  an  operation  under  local  ansesthesia.  In 
going  over  the  records  of  the  cases  operated  upon  in  the  hospital  with 
which  I  am  connected  over  1  per  cent,  have  had  some  form  of  heart 
lesion  existing  before  the  operation. 
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It  is  a  remarkable  fact  that  very  few  people  eveu  with  grave  cardiac 
and  vascular  disease  die  as  a  direct  effect  of  the  anfesthetic.  If  statis- 
tics were  looked  iuto  it  would  be  found  that  verj'  few  people  die  from  the 
effect  of  the  anaesthetic  in  the  presence  of  cardiac  disease.  A  larger 
number  of  people  die  at  stool  or  on  going  up  stairs  when  suffering  from 
disease  of  the  heart  than  from  the  effects  of  anresthesia.  It  will  be  found 
that  the  anesthetics  when  skilfully  administered  usually  exercise  what 
might  be  called  a  beneficent  rather  than  an  evil  influence.  I  am 
strongly  convinced  that  in  the  majority  of  instances  when  accidents 
occur  during  the  administration  of  an  antesthetic  the  anresthetic  is  not 
to  blame  for  the  fatal  result,  but  rather  the  shock  of  the  operation.  My 
reason  for  this  belief  is  that  I  have  had  some  experience  in  administering 
anse.sthetics  to  patients  suffering  from  grave  cardiac  diseases.  I  have 
always  approached  such  cases  with  the  feeling  that  the  danger  was  very 
great,  and  I  have  again  and  again  seen  the  patient's  condition  improve 
under  the  anicsthetic,  so  that  iu  fifteen  or  twenty  minutes  after  the  use 
of  the  ansesthetic  was  begun  the  condition  of  the  patient  has  been  better 
than  before  it  was  emploj'ed. 

Another  point  of  great  interest  is  the  question  of  the  reserve  power 
of  the  heart  in  valvular  disease,  in  which  there  is  compensatory  hyper- 
trophy. Usually  this  is  not  taken  into  consideration.  In  healthy 
cases  there  is  so  much  energy  used  by  the  heart,  and  there  is  so  much 
reserve  power.  In  di.sease  we  have  very  little  reserve.  As  a  result,  as 
soon  as  the  shock  occurs  the  diseased  heart  cannot  with  the  small 
amount  of  reserve  force  meet  the  conditions  which  are  present. 
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Another  point  to  be  considered  before  taking  up  the  various  forms 
of  anicsthetics  is  the  question  of  poisoning  by  these  drugs.  I  venture 
to  say  that  not  one  surgeon  in  a  hundred  has  any  conception  of  the 
quantity  of  anaesthetic  which  his  patient  receives.  Careful  histories  of 
the  operations  may  show  that  so  many  drachms  of  chloroform  or  so  many 
ounces  of  ether  were  employed,  but  this  gives  no  information  at  all 
to  one  who  really  wishes  to  know  how  much  anaesthetic  the  patient 
has  received.  Some  of  the  anaesthetic  goes  into  the  air,  and  some 
into  the  lungs.  The  possibility  of  the  patient  being  poisoned  because 
the  dosage  is  unknown  or  is  not  estimated  is  a  very  important  one. 
Lawrie,  in  the  consideration  of  this  subject,  has  deserved  ranch  credit. 
He  has  taken  the  point  that  it  is  not  the  dose  which  is  poured  on  to 
the  inhaler,  but  the  dose  which  is  taken  into  the  lungs  which  should  be 
watched.  He  has  pointed  out  that  in  the  presence  of  irregular  breath- 
ing (in  chloroformization  thi.s  should  be  the  sign  for  ceasing  the  anoes- 
thetic  until  the  respirations  become  regular)  there  is  great  danger  of  an 
overdose  being  taken.  As  soon  as  the  patient  takes  deep  respirations  it 
is  impossible  for  the  anpesthetizer  to  have  any  gauge  of  the  quantity  of 
the  drug  absorbed.  When  a  man  fills  his  lungs  with  a  deep  breath 
of  ether  a  large  dose  is  taken,  and  the  next  instant  on  making  a  super- 
ficial inspiration  but  a  small  dose  is  absorbed. 

Another  interesting  point  is  in  choosing  particular  anresthetics.  Manj' 
men  do  not  look  into  the  individual  idiosyncrasies  and  peculiarities  of 
their  patients.  Dr.  Mayo  has  stated  that  persons  over  the  usual  height 
are  supposed  to  be  the  ones  who  do  not  take  anajsthetics  well,  and  that 
this  is  not  his  experience.  I  cannot  help  being  impressed  with  the 
fact  that  most  of  his  patients,  while  probably  over  height,  nevertheless 
came  of  exceedingly  strong  and  powerful  stock.  For  a  good  many 
years  I  was  near  Minnesota,  and  found  that  nearly  all  these  large  and 
powerful  people  are  descendants  from  the  Norsemen  and  the  Swedes. 
The  amount  of  their  vitality  is  extraordinary.  They  submit  to  surgical 
operations  and  to  serious  traumatism  with  apparent  impunity.  They 
sustain  dreadful  injuries  in  threshing  machines,  and  go  through  attacks 
of  typhoid  fever  and  other  infectious  diseases  with  extraordinary  ease. 
I  think  the  slight  ill  effects  of  the  anresthetics  in  persons  over  height  in 
Mayo's  experience  is  unusual,  and  is  not  of  value  in  influencing  our 
opinion  that  persons  of  great  height  bear  these  drugs  badly.  In  this  part 
of  the  country  it  is  correct ;  in  that  part  of  the  country  it  may  be  incorrect. 

Another  point  which  is  overlooked  by  the  clinician  and  surgeon 
before  operation  is  the  examination  of  the  cardiovascular  conditions. 
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In  inauy  instances  where  there  is  high  arterial  tension  the  administra- 
tion of  ether  is  contraindicated.  Ether  increases  the  arterial  tension 
and  stimulates  greatly  the  cardiovascular  system.  So  I  doubt  whether 
in  high  tension  of  the  cardiovascular  system  it  is  wise  to  administer 
ether,  though  I  believe  it  is  as  a  rule  the  safest  anaesthetic.  In  regard 
to  the  condition  of  the  bloodvessels,  I  believe  American  physicians 
do  not  employ  atropine  often  enough  in  the  stimulation  of  the  vasomotor 
system.  I  have  given  it  frequently  in  cases  and  in  experiments  upon 
animals.  It  checks  the  excessive  secretion  in  the  upper  air  passages 
and  prevents  the  tendency  to  oedema  of  the  lungs.  Where  the  respira- 
tion: is  difficult  from  apparent  ledema  or  diffuse  capillary  bronchitis  it 
causes  a  disajipearance  of  the  disturbances  in  breathing  whicli  is  little 
less  than  extraordinary. 

The  choice  of  the  method  by  which  the  ansesthetic  is  to  be  adminis- 
tered is  more  important  than  the  an;\?sthetic.  Several  of  the  surgeons, 
whom  I  have  considered  the  greatest,  have  anesthetics  administered 
in  a  way  which  I  think  disadvantageous  to  the  patient.  They  have 
resorted  to  a  form  of  apparatus,  sometimes  connected  with  an  oxygen 
cylinder,  which  fits  over  the  nose  quite  closely.  With  this  is  connected 
a  large  flat  rubber  bag.  Into  this  bag  the  patient  expires  and  inflates  it, 
then  inspires  and  deflates  it.  He  inhales  with  the  ansesthetic  a  large 
amount  of  effete  air  and  carbonic  acid  gas.  It  is  surely  much  better 
to  have  him  exhale  into  the  surrounding  air.  It  has  been  explained  to 
me  by  one  or  two  operators  that  in  this  way  the  patient  gets  more  of 
the  anesthetic  and  less  atmospheric  air.  I  think  the  patient  should  be 
given  an  amount  of  oxygen  over  and  above  the  atmospheric  air. 

The  habit  of  many  of  having  the  oxygen  carried  to  the  patient 
through  the  aniesthetic  has  a  great  many  disadvantages.  It  is  probable 
that  the  oxygen  is  capable  of  producing  chemical  changes  in  the  drug. 
When  chloroform  or  ether  is  used  it  is  impossible  to  increase  the  oxygen 
without  increasing  the  quantity  of  the  antesthetic,  and  it  is  impossible 
to  increase  the  antesthetic  without  increasing  the  ox3'gen. 

If  the  oxygen  is  passed  from  the  oxygen  cylinder  through  a  water 
bottle  to  the  patient's  nostril  the  ana;sthetic  can  be  given  in  accurate 
dose,  and  also  the  oxvgen. 

In  regard  to  the  best  anaesthetics,  I  believe  that  ether  is  by  far  the 
safest  if  properly  administered,  except  in  vascular  disease.  It  is 
usually  contraindicated  in  grave  vascular  disease,  in  atheromatous  con- 
ditions, in  high  arterial  tension  due  to  vascular  changes.    I  do  not  think 
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etlier  is  strongly  contraindicated  in  Wright's  disease  if  it  is  impressed 
upon  the  amesthetizer  that  the  kidneys  are  affected  and  that  the  ether 
is  to  be  given  with  the  necessary  precautions. 

I  am  much  interested  to  learn  from  Dr.  Finney  that  Dr.  Kelly,  who 
at  one  time  was  most  enthusiastic  in  the  use  of  chloroform,  has  given 
up  its  use,  because  Dr.  Kelly  told  me  that  he  expected  to  employ  chloro- 
form always;  that  he  had  found  it  extremely  satisfactory  in  that  it 
saved  time,  and  he  had  never  had  a  serious  accident. 

The  use  of  chloroform  in  the  presence  of  myocardial  change  is  very 
dangerous.  As  Dr.  Jacobi  has  pointed  out,  it  is  wrong  to  suppose  that 
myocardial  change  is  a  universal  degeneration.  Small  degenerated 
patches  may  be  present,  and  so  be  overlooked,  with  fatal  results. 

Nitrous  oxide  I  believe  is  very  strongly  contraindicated  in  vasc-ular 
degeneration.  I  have  seen  two  cases  of  fatal  apoplexy  after  the  admin- 
istration of  the  nitrous  oxide,  principally  due  to  the  resulting  asphyxia. 

In  regard  to  the  effect  of  aniesthetics  in  the  presence  of  valvular  and 
myocardial  disease,  particularly  in  valvular  disease,  I  have  seen  such 
patients  improve  by  the  administration  of  an  antesthetic.  I  have  taught 
that  in  the  presence  of  circulatory  disturbances  the  chances  of  the 
patient  are  better  with  an  ancesthetic  than  without  it.  Thi.s  view  has  been 
proved  to  be  correct  by  the  few  cases  in  which  I  have  seen  an  attempt 
to  employ  the  various  forms  of  local  anaesthesia  in  the  place  of  general 
anaesthesia  in  the  presence  of  valvular  disease.  I  have  seen  more  than 
one  such  case  in  which  the  shock  was  so  great  that  the  patient's  condi- 
tion was  made  infinitely  worse,  and  in  which  the  condition  improved  as 
soon  as  the  local  ansesthetic  was  discarded  and  general  anaesthesia  was 
employed.  One  case  seen  through  the  kindness  of  Dr.  Keen  especially 
illustrated  this.  First,  spinal  anaesthesia  was  used,  then  local  anesthesia, 
and,  finally,  ether  and  oxygen.  The  changes  in  the  condition  of  the 
patient  formed  one  of  the  most  interesting  things  seen  in  medicine.  The 
woman,  pale,  lead-color,  with  pulse  almost  absent  at  the  wrist,  appar- 
ently in  a  desperate  strait,  under  the  influence  of  ether  and  oxygen 
instantly  revived.  The  skin,  which  a  few  minutes  before  was  livid  and 
lead-gray,  showed  the  restoration  of  the  capillary  circulation,  so  that 
she  went  through  the  whole  operation  in  a  successful  manner.  It  is 
true  that  after  the  operation  she  had  grave  circulatory  disturbance 
with  some  tendency  to  cedema  of  the  lungs.  This,  I  think,  was  due 
more  to  the  shock  of  the  operation  than  to  the  administration  of 
ether. 
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lu  conclusion,  I  might  say  from  m_v  own  observation  of  intraspinal 
injection  as  an  anesthetic  that  it  will  soon  be  regarded  as  a  medical 
curiosity.  I  believe  it  has  not  the  wide  scope  of  usefulness  with  which 
it  was  heralded,  and  that  in  a  short  time  it  will  be  relegated  to  the 
same  obscurity  as  Bourgeon's  method  for  the  cure  of  phthisis  bj-  the 
injection  of  hydrogen  sulphide  and  carbonic  acid  gas  into  the  rectum. 
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Perhaps  the  least  impoi'taut  subject  of  our  discussion  to-night  is 
that  which  for  the  sake  of  completeness  I  have  undertaken  to  consider. 
Classifying  the  cardiac  diseases  as  (1)  inflammatory  affections  of  the 
pericardium,  myocardium,  or  endocardium  ;  (2)  degenerative  diseases 
of  the  myocardium  ;  and  (3)  disturbance  of  the  cardiac  innervation,  we 
may  simplify  the  problem  by  admitting  that  as  far  as  our  present 
evidence  is  concerned  there  is  little  to  warrant  the  belief  that  the  adminis- 
tration of  anaistheties  in  the  quantities  used  by  surgeons  is  capable  of 
producing  inflammatory  disease,  excepting,  perhaps,  of  the  myocardium. 

Chloroform  has  been  believed  by  pathologists  to  be  capable  of  caus- 
ing fatty  degenerations  of  the  intima  of  bloodvessels  and  of  the  myo- 
cardium, but  it  must  be  confessed  that  the  proof  of  this  view  is  very 
questionable,  and  the  thousands  of  chloroformizations  without  subse- 
quent disease  indicate  that  such  a  result  is  at  least  a  very  infrequent 
one. 

It  must  not  be  forgotten  that  the  auwsthetics,  if  they  have  any  power 
to  produce  inflammatory  or  degenerative  diseases  of  the  heart,  have 
the  best  possible  opportunity  for  exercising  their  deleterious  influences, 
because  of  their  absorption  through  the  lungs  and  their  immediate 
action  upon  the  heart.  If  they  were  capable  of  producing  changes  in 
the  tissues  generally  they  would  be  particularly  likely  to  cause  such 
changes  in  the  heart.  It  would  be  easy  to  demonstrate  the  effects  of 
amesthetics  upon  the  heart  by  administering  chloroform  or  ether  to 
animals  in  the  usual  way  up  to  the  point  of  deep  narcosis  and  death, 
and  then  examining  the  heart.  Every  experimentalist  must  have  had 
opportunity  of  studying  the  heart  under  these  conditions,  and  degenera- 
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tious  and  iuflainmations  have  not  often  been  found.  It  is  unlikely, 
therefore,  that  the  anaesthetics  have  any  direct  effect  of  this  sort.  It  is 
not  impossible  that  a  long  continued  use  in  small  quantities  of  such 
substances  might  effect  inflammatory  changes  of  a  chronic  sort  in  the 
endocardium  or  myocardium,  but  with  such  chronic  intoxications  we 
have  no  present  concern.  It  is  more  likely,  however,  that  the  temporary 
use  of  auajsthetics  might  increase  an  existing  myocardial  disease  or  even 
initiate  such  ;  and  the  possibility  of  disturbing  the  nervous  mechanism 
of  an  already  diseased  heart  in  such  a  way  as  to  cause  untoward  symp- 
toms is  manifestly  still  more  likely. 

The  difficulty  in  determining  the  actual  cause  of  cardiac  disturbances 
that  follow  operations  is  so  apparent  that  it  needs  no  discussion.  The 
question  must  always  remain  an  open  one  whether  the  anaesthetic  or 
the  shock  of  the  operation  was  the  cause  of  the  cardiac  disturbances 
that  have  arisen  after  such  operation.  The  only  plans  for  the  solution 
of  this  difficulty  are  to  draw  our  inferences  from  anajsthetizatious  not 
followed  by  operation,  and  from  an»sthetizations  with  such  trivial 
operations  that  the  shock  could  not  be  regarded  as  a  factor  of  conse- 
quence. The  former  class  of  cases  is  so  restricted  in  number  that  no 
very  accurate  data  can  be  obtained.  The  latter  is  a  more  numerous 
class. 

For  several  years  I  have  been  interested  in  the  study  of  the  cardiac 
conditions  before  and  after  gynecological  operations,  as  my  attention 
had  been  early  called  to  some  unexpected  results,  and  through  the 
interest  of  Drs.  Penrose,  Beyea,  and  Hirst  the  privilege  of  examining  a 
considerable  series  of  cases  was  given  me.  For  the  purposes  of  the 
present  discussion  this  series  is  a  more  useful  one  than  would  be  a 
similar  number  of  cases  of  operations  in  general  surgery,  as  many  of 
the  operations  were  comparatively  trivial. 

I  may  classify  the  results  obtained  under  two  heads  :  First,  the 
results  in  individuals  with  valvular  or  myocardial  disease  ;  and  second, 
the  results  in  persons  not  known  to  be  suffering  with  any  form  of  cardiac 
malady. 

The  former  group  included  quite  a  number  of  cases  in  which  a  com- 
pensated valvular  trouble  was  recognized  before  etherization,  and  in 
which  the  heart  was  carefully  observed  for  .some  days  after  the  opera- 
tion. In  such  I  have  not  infrequently  found  temporary  disturbances 
of  action  or  of  comj)ensation  of  the  heart.  This  has  rarely  amounted 
to  more  than  slight  irregularity  and  palpitation,  and  might  perhaps  be 
accounted  for  by  the  changed  conditions  of  diet,   etc.,  to  which  the 
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patient  is  subjected  after  gynecological  operations.  As  a  rule,  these 
disturbances  of  action  of  the  heart  have  come  a  few  da3's  after  the 
operation,  and  rarely  at  the  time  of  the  most  rigid  enforcement  of 
dietary  abstinence.  I  assume,  therefore,  that  it  is  likely  that  the 
operatiou  or  the  antesthetization  was  the  cause  of  the  disturbance.  I 
have  never  seen  serious  loss  of  compensation. 

In  ca.ses  of  pre-existing  myocardial  disease  which  had  been  recog- 
nized, ether  has  been,  as  a  rule,  well  borne,  and  I  have  seen  few  cases 
in  which  the  operation  had  to  be  cut  short  or  in  which  restorative 
measures  became  urgently  necessarj\  I  have  had  no  experience  with 
chloroform,  but,  as  a  rule,  these  patients  have  seemed  to  me  to  show  an 
improved  cardiac  condition  immediately  after  the  etherization  and 
operation,  though  some  days  later  there  has  sometimes  been  a  general 
flagging  of  vitality  and  slow  falling  off  in  the  strength  of  the  f>ulse,  and 
in  two  cases  that  have  come  under  my  personal  observation  marked 
cardiac  disturbances  with  sudden  death  when  the  operative  wound  and 
the  original  surgical  condition  had  practically  healed.  One  cannot,  of 
course,  bring  any  positive  proof  that  so  vague  and  uncertain  a  thing  as 
failing  strength  is  dependent  upon  a  weakness  of  any  special  organ, 
but  I  have  the  belief  myself  that  in  cases  of  weak  heart  operations  or 
the  antesthetization  incident  to  them  sometimes  so  increase  the  weak- 
ness of  the  heart  that  a  falling  off  in  general  vitality  results. 

A  recent  case  that  came  under  my  observation  illustrates  the  point  I 
am  here  making. 

A  gentleman,  aged  about  sixty-five  years,  with  signs  of  general 
atheroma  with  a  .slight  aortic  valve  disease,  met  with  a  serious  accident. 
I  saw  him  some  hours  later,  and  found  that  he  was  exceedingly  weak, 
though  not  exactly  shocked.  His  skin  was  moist  and  cool,  and  his 
pulse  weak  and  irregular.  He  was  etherized,  and  his  injuries  were 
attended  with  as  little  delay  as  possible,  and  his  condition  remained 
about  the  same  during  twenty-four  hours.  Subsequently,  he  grew 
weaker  by  imperceptible  steps,  and  finally  died  of  sheer  exhaustion, 
without  the  development  of  any  localized  symptoms  of  any  sort.  The 
autopsy  showed  only  fibroid  myocarditis  and  slight  aortic  valve  disease. 
It  seems  probable  that  the  nervous  shock  so  disturbed  the  cardiac 
action  that  it  flagged  increasingly  and  finally  ceased. 

Similar  cases  to  this  one  occur  after  formal  operations.  In  many  of 
them  a  terminal  pneumonia  develops,  and  this  is  often  ascribed  entirely 
to  the  etherization  or  to  aspiration  of  secretions  from  the  throat.  While 
this  explanation  may  be  justified  in  a  majority  of  cases,  it  does  not 
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wholly  suffice  to  account  for  the  conditions  met  with.  A  failing 
circulation  renders  the  base  of  the  lungs  more  favorable  to  the 
development  of  a  hypostatic  pneumonia,  and  the  irritation  set  up  by 
the  ether  or  by  aspirated  substances  acts  as  the  immediate  exciting 
cause. 

Another  post-operative  result  to  which  I  wish  to  call  attention  is  pul- 
monary embolism.  While  at  first  sight  this  seems  in  nowise  to  be  con- 
nected with  cardiac  weakness,  it  is  really  more  or  less  dependent  upon 
the  state  of  the  myocardium.  I  have  seen  several  examples  and  dis- 
cussed the  subject  in  a  previous  paper.  The  gynecologists  have  par- 
ticularly directed  attention  to  this  subject,  as  the  accident  in  question 
has  occurred  after  operations  for  myoma  of  the  uterus  more  frequently 
than  after  any  other  form  of  surgical  procedure.  The  embolus  which 
lodges  in  the  luug  originates  in  a  thrombus  of  the  pelvic  vessels.  The 
sequence  of  events,  therefore,  is  :  thnmibus  of  the  pelvic  vessels,  pul- 
monary embolism,  embolic  pneumonia,  death.  Sometimes  this  sequence 
is  completed  in  a  surprisingly  short  time.  The  role  played  by  the 
heart  in  this  process  is  that  of  a  predisposing  cause,  for  unless  the 
myocardium  is  degenerated,  as  unfortunately  it  is  degenerated  in  a 
large  proportion  of  these  cases,  pelvic  thrombosis  does  not  occur  after 
the  operation,  and  embolism  is  not,  therefore,  met  with. 

While  the  question  of  degenerations  of  the  cardiac  muscle  in  uterine 
or  other  diseases  is  of  no  immediate  importance  in  our  discussion,  I  am 
tempted  to  refer  in  this  place  to  some  of  the  published  investigations, 
because  they  show  the  importance  of  proper  activity  of  the  heart  after 
operations  if  certain  grave  dangers  are  to  be  avoided.  The  fact  that 
such  activity  is  sometimes  wanting  is  due  in  the  first  place  to  the  weak- 
ened state  of  the  heart,  and  in  the  second  place  to  either  the  operation 
or  the  ana3sthetization.  The  cardiac  weakness  associated  with  uterine 
conditions  was  first  described  by  Schroeder,  and  later  Hofmeyer' 
discussed  the  same  subject;  Sanger  and  Fehliug'  added  further  ob- 
servations. The  degeneration  of  the  heart  found  by  these  observers 
was  most  frequently  brown  atrophy,  but  occasionally  fatty  change  was 
recorded.  Gessner'  discusses  the  subject  in  detail,  and  reports  seven 
fatal  cases  after  operation  for  myoma  of  the  uterus,  due  to  embolism  of 
the  lung,  and  in  all  of  which  degeneration  of  the  myocardium  existed. 

•  Zeit.  f.  Geb.  u.  Uyn.,  Bd.  xl.  p.  363. 

■  Beit,  zur  openitlvc  Behandlung  der  Uterus  Myome.    Stuttgart,  ISSJ. 

2  Festschrift  fur  C.   Huge,  p.  165.    Ueber   Tiilliclie    Lungenembolie  bei    GynSltologischen 
Erisrankungen. 
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Among  others  he  quotes  observations  of  Mahler,'  who  reported  six 
instances  with  degeneration  of  the  heart,  thrombosis,  and  embolism. 

Whether  the  operation  or  the  etherization  is  the  cause  of  the  dis- 
turbance of  heart  action  in  these  cases  is,  as  I  said  in  the  beginning, 
an  open  question,  impossible  of  solution  at  the  present  time.  My  own 
feeling  regarding  the  matter  is  that  etherization  should  be  suspected  of 
playing  some  part  in  weakening  a  previously  diseased  heart ;  and  I 
would  base  this  upon  my  experience  in  two  other  cases  in  which  no 
pelvic  thrombosis  had  taken  ])lace,  in  which  there  was  no  cerebral 
or  pulmonary  emliolism,  and  in  which  the  fatal  termination  was 
more  or  less  unexplained,  though  the  heart  seemed  from  the  clinical 
symptoms,  as  well  as  from  the  post-mortem  examinations,  to  be  the 
organ  properly  under  suspicion.  The  first  case  was  operated  upon  by 
Dr.  Baldy  for  a  repair  of  the  cervix.  I  did  not  see  the  patient  during 
life,  and  was  not  present  at  the  autopsy,  but  saw  the  heart  soon  after 
the  autopsy.  The  other  organs  were  reported  entirely  normal,  and  at 
first  sight  the  heart  appeared  equally  so.  but  its  substance  seemed  friable 
and  resembled  in  its  appearance  the  condition  of  the  myocardium  found 
in  protracted  fevers.  Unfortunately,  microscopical  examinations  were 
not  made.  The  second  case  was  one  in  which  ventrosuspension  was 
performed  by  a  skilful  operator,  and  the  patient  remained  in  good  con- 
dition for  two  days,  showing  no  unfavorable  symptoms  of  any  sort.  On 
the  third  day  after  the  operation  the  pulse  suddenly  increased  in 
rapidity,  the  temperature  rose,  and  in  twelve  hours  the  patient  died. 
At  the  autopsy  no  abnormality  was  found  in  any  of  the  organs  except- 
ing the  heart,  which  presented  a  rather  congested  appearance,  and 
which,  on  microscopical  examination  of  a  number  of  portions,  examined 
somewhat  after  the  manner  of  the  serial  sections  of  Romberg,  showed 
intense  congestion  of  the  interfascicular  capillaries  and  some  acute 
myocarditis.  There  was  no  discoverable  cause  for  this  condition  of 
things,  and  it  seemed  to  me  at  the  time,  and  has  seemed  to  me  ever 
since,  that  it  was  probably  the  result  of  etherization. 

I  am  well  aware  that  no  positive  conclusions  are  to  be  drawn  from  a 
discussion  which  has  necessarily  included  many  statements  of  opinion 
rather  than  of  actually  ascertained  facts.  I  think,  however,  that  the 
following  statements  may  be  tentatively  made. 

1.  In  all  cases  of  cardiac  disturbances  after  operations  it  is  difficult 

1  Thrombose,    LuQgenembolie  und    plotzlicher  Tod  bei   Geburtshulfe    und   Gynakologie. 
Arbeiten  a.  d.  Kgl.  Frauenklinik  in  Dresden.    Leipzig,  1895,  Bd.  ii.  p.  72. 
Coll  Phys  9 
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to  determine  whether  the  result  was  due  to  the  aniesthetie  or  to  the 
operatiou. 

2.  In  many  cases  of  recognized  cardiac  disease  the  administration  of 
ether  has  a  temporarily  beneficial  effect  upon  the  cardiac  condition.  It 
is  not  improbable,  however,  that  in  some  of  these  the  secondary  effect 
is  an  unfavorable  one,  the  symptoms  occurriug  after  a  lapse  of  some 
days. 

3.  It  is  important  to  recognize  that  certain  results  following  opera- 
tions, such  as  basal  pneumonia,  gastroduodeual  disturbances,  and  espe- 
cially embolism,  are  in  reality  the  results  of  a  weakened  state  of  the 
heart,  and  that  they  may,  therefore,  owe  their  development  to  the 
anresthetizatiou  or  to  the  shock  of  the  operation. 

4.  The  untoward  effects  of  anrestheties  are,  I  believe,  due  to  the 
disturbance  of  the  nervous  mechanism  or  the  essential  muscular  auto- 
maticity  rather  than  to  organic  changes  in  the  myocardium,  endocar- 
dium, or  pericardium. 


ANAESTHETICS   IN  HEART  DISEASE. 


By  JOHN  M.  T.  FINNEY,  M.D., 

BALTIMORE,  5ID. 


[Read  by  invitation  May  1,  1901.] 


"  Ix  every  case  in  which  au  anfeslhetic  is  to  be  administered  there 
are  three  factors  which  contribute  each  an  element  of  uncertainty  to 
the  result : 

"1.  The  special  action  of  the  agent  employed. 

"  2.  The  peculiarities  or  idiosyncrasies  of  the  patient  as  to  suscep- 
tibility. 

"  3.  The  skill  with  which  the  agent  is  administered." 

These  words  of  Sir  George  MacLeod,  spoken  some  years  ago  in  a 
discussion  on  an:esthetics  before  the  Medico-Chirurgical  Society  of  Glas- 
gow, apply  with  peculiar  force  to  the  subject  which  we  are  about  to 
discuss. 

I  wish  to  make  acknowledgment  here  of  my  indebtedness  to  Drs. 
Tinker,  Dabney,  Brown,  and  Pancoast,  who,  with  no  little  labor,  have 
compiled  the  statistics  for  me  from  the  records  of  the  Johns  Hopkins 
Hospital,  the  Union  Protestant  Infirmary,  and  also  Dr.  Kelly's  private 
sanatorium,  which  he  kindly  placed  at  my  disposal. 

The  literature  upon  the  subject  of  antesthetics  in  general,  and  their 
effects,  physiological  and  pathological,  upon  man  and  the  lower  animals, 
is  very  voluminous.  Carefully  recorded  observations  with  reference 
to  the  particular  effects  these  ausesthetics  have  been  observed  to  pro- 
duce in  patients  suffering  from  lesions  of  the  heart  are  correspondingly 
meagre. 

Much  speculation  has  been  indulged  in  by  some  writers  as  to  what 
would  take  place  if  certain  anesthetics  were  administered  in  certain 
impaired   conditions  of  the  heart,  and  not  a  few  dogmatic  statements 
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are  to  be  found  here  and  there  setting  forth  the  dire  calamities  which 
are  sure  to  befall,  and  that  speedily,  the  luckless  surgeon  who  dares  to 
administer,  it  may  be,  chloroform  to  a  weak  anoemic  patient  with  a 
dilated  uncompensated  heart,  or  perhaps  ether  to  a  plethoric  arterio- 
sclerotic with  aortic  insufficiency.  And  yet  every  now  and  then,  in 
cases  of  emergency  of  one  sort  or  another,  it  falls  to  the  lot  of  every 
surgeon  to  be  compelled  to  administer  an  anaesthetic  to  a  patient  suffer- 
ing from  some  serious  heart  lesion  ;  and  one  never  undertakes  such  an 
operation  without  misgivings. 

But  that  patients  exhibiting  to  a  marked  degree  those  conditions 
supposed  theoretically  to  contraindicate  the  administration  of  chloro- 
form will,  and  do,  take  it  frequently  without  a  single  symptom  from  start 
to  finish — that  is,  of  sufficient  gravity  to  excite  a  moment's  apprehen- 
sion in  the  mind  of  the  anaesthetizer — is  the  common  boast  of  the 
champions  of  chloroform.  Likewise,  the  advocates  of  ether  will  insist 
that  rd]  classes  of  patients  atHicted  with  auj-  variety  of  heart  lesion  will, 
as  a  rule,  bear  ether  well.  The  weak  are  stimulated  by  it,  and  others 
— "  well,"  they  say,  "  at  any  rate,  I  have  never  seen  it  do  any  harm, 
and  I  have  given  ether  to  thousands  of  cases."  While  the  advocates  of 
cocaine  will  tell  you  that  in  the  form  of  Schleich's  or  other  weak  dilu- 
tions it  can  be  used  ad  libitum  in  patients  afflicted  with  any  form  of 
heart  disease  without  the  slightest  risk.     And  so  it  goes. 

It  is  a  waste  of  time  to  quote  the  statistics  of  Gurlt,  von  Bardeleben, 
or  the  report  of  the  "  British  Aniesthetics  Committee,"  as  to  the  relative 
safety  of  ether  and  chloroform,  to  the  man  who  was  brought  up  ou 
chloroform,  has  never  used  anything  else,  and  who  has  been  so  fortu- 
nate as  never  to  have  lost  a  patient  therefrom.  According  to  this  man, 
fatalities  are  always  the  result  of  either  faulty  administration  or  failure 
upon  the  part  of  the  administrator,  in  case  of  the  appearance  of  alarm- 
ing symptoms,  to  apply  proper  remedies.  "  He  neglected  to  suspend 
the  patient,  or  to  induce  artificial  respiration  ;  to  produce  traction  upon 
the  tongue,  or  to  dilate  the  sphincter;  to  give  cardiac  massage,"  or 
what  not.  And  nothing  can  convince  the  ether  enthusiast  that  the 
long  list  of  possible  complications  and  occasional  casualties  that  may  and 
•do  now  and  then  happen,  both  during  and  after  ether,  are  caused  either 
by  the  improper  administration  of  the  drug  or  by  neglect  upon  the  part 
of  the  attendants  to  properly  protect  the  person  of  the  patient  from 
exposure  to  cold  and  chilling  draughts  while  under  the  influence  of  the 
ana?sthetic. 

I  have  found  verv  few  careful  and  satisfactory  observations  recorded, 
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showing  deleterious  effects  of  ansestlieties  in  iieart  disease.  A  study  of 
the  fatal  cases  is  of  very  little  assistance,  because  it  will  be  found  at 
once  that  but  a  very  small  proportion  of  these  cases  were  known  before- 
hand to  have  had  a  cardiac  lesion,  and  the  absence  of  organic  heart 
disease  has  been  proven  in  a  large  majority  of  those  cases  that  have 
come  to  autopsy. 

Ask  the  surgeon  in  active  practice  the  question,  "  How  many  of  your 
cases  with  a  known  heart  le-siou  of  greater  or  less  severity  have  taken 
an  auresthetie  badly  or  have  exhibited  alarming  symptoms  during  the 
course  of  the  anesthetization  ':"  I  feel  sure  the  almost  universal  answer 
would  be,  "  Remarkably  few."  Indeed,  the  impression  made  upon  my 
own  mind,  without  reference  to  statistics,  is  that  heart  cases,  so-called, 
bear  ether  (my  experience  has  been  confined  almost  exclusively  to  this 
auajsthetic)  very  well,  and  that  the  comparatively  few  cases  which  have 
exhibited  alarming  symptoms  while  under  its  influence  were  those  with 
no  evident  heart  lesion.  Notwithstanding  this  wellnigh  universal 
experience,  I  venture  to  say,  however,  that  few  careful  surgeons  under- 
take without  misgivings  au  operation  necessitating  the  use  of  a  general 
ansesthetic  in  a  patient  the  subject  of  organic  heart  disease, 

It  is  the  object  of  this  paper  to  show,  if  possible,  whether  or  not  this 
impression  existing  in  the  minds  of  surgeons  as  to  the  comparative  free- 
dom from  accident  in  patients  suffering  from  heart  disease,  while  under 
the  influence  of  chloroform  or  ether,  is  well  grounded  ;  and  if  so,  why  ? 
Is  it  because  in  cases  with  a  known  lesion  the  an.iesthetizer  is  more  care- 
ful to  watch  closely  his  patient's  condition  and  be  on  the  alert  for  the 
appearance  of  danger  signals ;  in  other  words,  to  give  that  undivided 
care  and  attention  to  the  administering  of  the  antesthetic  to  which  there 
should  never  be,  in  any  case,  an  exception  ? 

It  is  a  well-known  fact  that  the  fatalities  under  chloroform  and  ether 
and  the  bad  effects  following  them  occur  much  more  frequently  in  the 
hands  of  the  inexperienced  or  reckless  anse-sthetist  than  in  those  of  the 
expert.  And  if  it  is  true  that  heart  cases  take  ausesthetics  no  worse 
than  normal  cases,  why  should  this  deep-rooted  fear  exist  in  the  minds 
of  surgeons  as  to  the  danger  of  giving  anesthetics  to  such  patients? 

Let  us  first  note  what  are  the  physiological  effects  of  these  an£es- 
thetics  upon  the  normal  heart.  This  having  been  determined  upon, 
are  these  effects  modified  by  the  conditions  found  present  in  the  different 
heart  lesions? 

Anyone  who  has  had  wide  experience  in  the  administration  of  antes- 
thetics  must  have  been  struck  with  the  fact  that  the  degree  of  narcosis 
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aud  of  danger  is  not  indicated  l)y  tlie  actual  amount  of  the  aniestlietic 
used,  but  by  the  concentration  of  the  vapor  inhaled,  since  one  patient 
may  in  the  course  of  a  long  operation  inhale  a  large  amount  of  chloro- 
form without  trouble,  while  another  patient  may  be  thrown  into  a  con- 
dition of  extreme  danger  by  the  inhalation  of  the  concentrated  vapor 
of  a  few  drops.  Physiologists  tell  us,  and  these  conclusions  have  been 
accepted  by  most  clinicians,  that  the  effect  of  the  two  principal  general 
jinpesthetics — chloroform  and  ether — is  practically  the  same  up  to  a  cer- 
tain point.  Their  effects,  in  brief,  upon  the  normal  individual  are  as 
follows :  The  pulse,  often  accelerated  before  the  operation,  owing  to 
fright  and  apprehension,  may  be  still  further  (juickened  during  the  first 
aud  second  stages  of  narcosis,  although  at  times  it  shows  some  slowing, 
the  effect  of  reflex  stimulation.  The  deeper  the  anesthesia  the  slower 
and  weaker  becomes  the  pulse ;  in  profound  antesthesia  it  may  be  very 
weak.  The  tension  and  rate  of  the  pulse  are  not  so  much  affected  by 
ether  as  by  chloroform.  The  margin  between  a  percentage  of  concen- 
tration of  chloroform  vapor  necessary  to  produce  anresthesia  and  one 
likely  to  produce  dangerous  results  upon  the  respiratory  centre  and 
heart  is  much  smaller  than  in  the  case  of  ether.  This  is  the  chief  reason 
why  ether  is  the  safer  aniesthetic,  and  why  careless  and  unskilful 
auffisthetizatiou  is  so  dangerous. 

The  respiration  is  not  much  altered  during  the  first  stage.  In  the 
second,  owing  to  excitemeut,  it  may  become  irregular  aud  voluntarily 
suspended  for  a  longer  or  shorter  time,  and  then  deep  and  rapid  inspira- 
tions are  frequently  observed.  This  is  the  most  dangerous  period. 
Owing  to  the  possibility  of  a  large  amount  of  concentrated  vapor  being 
suddenly  inspired,  the  heart  may  be  so  injured  as  to  be  unable  to  carry 
on  the  circulation.  This  is  the  usual  cause  of  sudden  death  in  the  early 
stages  of  the  administration.  Later  the  respirations  become  shal- 
lower and  slower,  and  occasionally  in  long  operations  extremely  weak 
and  irregular.  The  respirations  under  chloroform,  as  a  rule,  are  less 
deep  thau  under  ether,  and  the  circulation  is  thus  afforded  less  aid 
from  the  respiration. 

The  action  of  these  two  drugs  on  the  respiratory  centre  seems  to  be 
partly  direct  and  partly  indirect.  The  slowing  or  temporary  arrest  of 
the  respiratory  movements,  sometimes  noticed  in  the  first  stage  of  nar- 
cosis, are  a.scribed  to  a  reflex  action  set  up  by  the  irritation  of  the  ter- 
minations of  the  trigeminus  in  the  nose  and  throat,  and  of  the  pneumo- 
gastric  in  the  larynx  and  bronchi.  But  this  is  of  minor  importance, 
except  on  account  of  the  following  deep  inspirations  which  may  lead  to 
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the  inhalation  of  a  dangerous  dose  of  the  anaesthetic  if  it  is  pushed  at 
this  time.  In  the  third  stage  direct  action  of  the  drug  on  the  respira- 
tory centre  is  manifested  in  slow  and  shallow  breathing.  If  the  drug 
is  pushed  these  effects  are  increased  until  finally  the  respiratory  centre 
becomes  paralyzed.  And  now,  although  artificial  respiration  be  ener- 
getically applied,  it  often  fails,  because  the  heart  has  become  so  dilated 
and  the  blood  pressure  so  low  that  the  vital  centres  are  so  poorly  nour- 
ished that  they  can  no  longer  perform  their  functions,  and  particularly 
is  this  so  with  chloroform.  The  effect  of  chloroform  upon  the  circula- 
tiou  is  more  rapid  and  more  powerful  than  ether.  They  both  produce 
at  first  a  slight  rise  in  blood  pressure  due  to  reflex  action  on  the  vaso- 
motor centre ;  later,  however,  a  fall  in  blood  pressure  is  observed  with  a 
slowing  of  the  heart's  action,  and  if  the  antesthetic  be  pushed  there  is  a 
marked  fall  in  blood  pressure  and  the  heart  stops  beating.  This  result 
is  probably  due  to  either  weakness  of  the  heart  or  paralysis  of  the  vaso- 
motor centre,  probably  more  often  the  former.  Under  a  moderate  degree 
of  chloroform  narcosis  the  heart  may  become  considerably  dilated,  while 
under  the  same  grade  of  ether  narcosis  it  generally  remains  unimpaired, 
and  rarely  becomes  dilated  until  shortly  before  respiratory  paralysis 
occurs.  Fatty  degeneration  has  been  noticed  in  the  heart  and  other  organs 
after  chloroform  administration,  and  if  marked  may  lead  to  heart  failure. 
This  degeneration  is  so  slight  in  ether  that  it  is  of  no  significance. 

"  Chloroform  is  from  three  to  four  times  a?  depressant  as  ether  to  the 
central  nervous  system,  while  its  action  on  the  heart  is  nearly  fifty 
times  as  great."  says  Cushny.  Ether,  since  it  has  to  be  given  in  more 
concentrated  vapor,  is  more  irritating  to  the  air  passages,  and  hyper- 
secretion of  mucus,  vomiting,  etc.,  are  consequently  more  marked. 

As  to  the  actual  cause  of  death,  physiologists  still  differ,  but  the 
weight  of  opinion  seems  to  be  that,  except  in  rare  instances,  respiration 
fails  before  the  heart.  As  Cushny  has  well  said,  "  From  a  practical 
point  of  view  it  is  of  comparatively  very  little  importance  whether 
there  are  a  few  fluttering  beats  of  the  heart  after  the  last  inspiration  or 
not.  The  all-important  question  is  whether  the  heart  has  been  so 
injured  as  to  be  unable  to  carry  on  the  circulation,  and  this  is  decided 
by  the  concentration  of  the  vapor  that  has  been  inhaled." 

From  this  it  would  appear  that  the  most  important  point  in  the 
administration  of  an  ana?sthetic,  particularly  chloroform,  is  to  be  sure 
that  the  degree  of  concentration  of  the  vapor  inhaled  should  never 
reach  beyond  a  certain  percentage,  say  3  or  4  per  cent.,  while  with  ether 
it  mav  be  safelv  carried  much  higher.    It  is  well  to  watch  the  character 
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imd  rate  of  the  i>ulse,  but  of  far  more  importance  to  watoli  the  respira- 
tion for  the  earliest  indicatious  of  danger.  Bear  in  mind,  then,  tlie 
action  and  effects,  physiological  and  pathological,  above  enumerated, 
and  the  uncertainties  attending  the  use  of  these  agents  in  a  normal 
individual,  and  then  apply  them  to  the  various  forms  of  heart  lesions 
met  with,  and  a  very  ready  explanation  is  at  once  offered  for  the  deep- 
rooted  prejudice  referred  to  in  the  beginning  of  this  paper  as  existing 
in  the  minds  of  surgeons  against  administering  an  an;esthetic  in  certain 
of  the  graver  forms  of  heart  disease.  One  can  readily  understand  how 
in  the  hands  of  the  skilled  anaesthetist  a  patient  suffering  from  a  mild 
grade  of  even  the  severer  forms  of  heart  lesion  may  take  the  anaesthetic 
without  exhibiting  to  the  slightest  degree  alarming  symptoms.  On 
the  other  hand,  the  possibilities  for  trouble  that  suggest  themselves  in 
the  course  of  the  prolonged  administration  of  an  amesthetic  in  the  case 
of  an  individual  exhibiting  signs  of  a  grave  heart  lesion  are  truly  appal- 
ling. No  wonder,  then,  that  the  careful  surgeon  shrinks  from  exposing 
his  patient  to  such  risks  until  compelled  to  by  the  exigencies  of  the  case. 

Heart  disease  does  not  of  itself  contraindicate  the  administration  of 
chloroform  or  ether,  but  it  would  appear  that  their  administration  in 
the  presence  of  certain  lesions  is  attended  with  greater  risks  than  with 
others,  and  that  in  certain  impaired  conditions  of  the  heart  the  one  is 
to  be  preferred  to  the  other ;  for  instance,  in  fatty  degeneration  of  the 
heart,  in  fact  in  all  pathological  myocardial  changes,  if  at  all  advanced, 
it  is  evident  that  the  cardiac  and  circulatory  changes  produced  by  ether 
might  be  attended  with  some  risk,  but  that  chloroform,  on  account  of 
its  greater  liability  to  produce  fatty  degeneration  of  the  heart  muscle, 
would  be  especially  dangerous. 

Since  the  general  effect  of  ether  upon  the  circulation  is  that  of  a 
stimulant,  no  class  of  cases  seems  especially  prohibitive,  the  contrain- 
dications to  its  use  being  respiratory  rather  than  cardiac.  In  aortic 
disease  its  effect  may  be  apparently  beneficial  as  well  as  in  slight  uncom- 
pensated mitral  affections.  I  have  myself  observed  recently  in  a  case 
of  aortic  insufficiency  the  murmur  all  but  disappear  and  the  heart's 
action  improve  markedly  under  the  stimulation  of  ether,  as  I  have  in 
one  instance  at  least  observed  a  mitral  systolic  disajjpear  completely 
while  under  ether,  to  reappear  later  after  the  effects  of  the  anaesthetic 
had  worn  off. 

It  is  a  cause  for  wonder  tiiat  sudden  death,  relatively  so  common  in 
heart  disease,  is  not  of  more  frequent  occurrence  in  connection  with 
anicsthesia  by  whatever  agent  produced,  iissociated  as  it  is  with  so 
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iiKiny  eleiueuts  caleulateil  to  profoundly  disturb  both  the  mental  and 
physical  equililirium  of  the  patient,  and  that  this  is  true,  considering  to 
what  an  enormous  number  of  cases,  many  of  whom  are  weak  and  dis- 
eased, anaesthetics  are  being  continuously  administered,  and  how  few 
deaths  result  therefrom,  the  extraordinary  safety  of  these  agents  can 
be  the  better  understood.  Cases  of  sudden  death  from  one  cause  or 
another  during  anesthesia  are,  however,  to  be  found  scattered  here  and 
there  through  the  literature. 

Paralysis,  arrhythmia,  tachycardia,  and  bradycardia  have  all  been 
noted  as  occurring  during  the  course  of  anesthesia,  due,  undoubt- 
edly in  some  instances,  to  organic  and  iu  others  to  functional  disturb- 
ances. 

In  studying  the  reports  of  fatal  cases  one  cannot  but  feel  that  in  a 
certain  proportion  of  them  at  least  death  was  due  either  directly  or 
indirectly  to  the  violation  of  some  one  or  more  of  the  cardinal  principles 
underlying  the  proper  administration  of  an  anaesthetic,  hence  we  cannot 
but  emphasize  here  the  especial  necessity  in  all  cases  of  heart  lesion  of 
observing  the  rules  formulated  from  the  combined  experience,  clinical 
and  in  the  laboratory,  of  many  observers  during  the  half-century  of 
ansBsthetization. 

Brunton  has  very  well  said,  ' '  A  man  is  not  a  horse  because  he  hap- 
pens to  be  born  in  a  stable,  neither  is  a  death  necessarily  due  to  an 
anajsthetic  because  it  happens  to  occur  during  antesthesia."  There  are 
certain  well-recognized  causes  of  death  independent  of  the  shock  result- 
ing from  the  effects  of  the  operation  itself,  such  as  hemorrhage,  injury 
to  nerve  structures,  etc.  Mikulicz  has  called  attention  to  the  great 
importance  of  blood  examination  in  antemic  patients  before  operation 
in  order  to  determine  the  percentage  of  hemoglobin.  It  has  been  shown 
by  this  observer  and  the  reports  of  other  later  writers  that  in  all  patients 
having  a  hemoglobin  percentage  of  50  or  less  the  anesthetic  may  pro- 
duce dangerous  results,  shock  and  collapse  being  very  pronounced. 
When  the  hemoglobin  is  under  30  per  cent,  the  administration  of  an 
anesthetic  is  attended  with  grave  risk.  An  interesting  case  in  point  is 
reported  by  Bloodgood.  Interesting  observations,  although  somewhat 
conflicting,  ha%-e  been  made  by  J.  C.  Da  Costa,  von  Lerber,  and  others 
as  to  the  effect  of  the  anesthetic  upon  the  red  blood-corpuscies  them- 
selves. Deaths  from  fright  at  the  very  beginning,  or  even  actually 
before  the  inhalation  of  the  anesthetic  vapor  has  been  begun,  have  been 
reported.  Anxiety  and  fear  are  cardiac  depressants  and  may  produce 
dangerous  or  even  fatal  symptoms  from  heart  failure. 
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I  have  lint  tilt'  tiiiK',  iiciri.~  this  the  ])lace,  to  eiuiriierate  and  discuss  all 
of  tlie  principles  referreil  to,  but  I  will,  by  way  of  emphasis,  indicate  a 
few  of  the  more  important  in  connection  with  diseases  of  the  heart.  It, 
of  course,  goes  without  saying  that  the  usual  preliminary  preparation, 
such  as  fa.sting,  cathartics,  removal  of  foreign  bodies  from  the  mouth, 
etc.,  should  have  been  attended  to  before  the  auajsthetic  is  begun.  The 
frame  of  mind  in  which  the  patient  approaches  the  anaesthetic  is  of 
great  importance,  and  the  am^sthetizer  should  make  it  a  part  of  his 
dut}'  to  reassure  the  patient  and  gain  his  confidence  as  much  as  possible 
before  actually  applying  the  auiesthetic.  I  am  sure  that  anyone  of  any 
considerable  experience  must  have  noticed  the  quieting  effect  of  a  few 
reassuring  words  upon  a  nervous  patient.  I  shall  say  nothing  as  to  the 
particular  mode  of  administering  the  an:esthetic.  Each  anresthetizer 
has  his  favorite  inhaler,  and  each,  as  a  rule,  can  do  better  work  with 
that  particular  one  to  which  he  has  become  accustomed.  For  myself  I 
prefer  a  simple  cone. 

Laborde,  Rosenberg,  aud  others  have  advocated  strongly  the  \>re- 
liminary  application  of  solutions  of  cocaine  to  the  nasopharynx  in  order 
to  lessen  as  much  as  possible  the  reflex  action  of  the  anresthetic  upon 
the  terminal  endings  of  the  trigeminus,  and  thus  lessen  the  danger  of 
sudden  cardiac  syncope.  The  claims  of  these  writers,  however,  seem 
hardly  to  be  supported  by  other  more  recent  observers. 

In  selecting  the  particular  anesthetic  which  one  shall  use,  whether 
chloroform  or  ether,  the  majority  of  operators  will  be  governed  more 
perhaps  by  habit  and  previous  training  than  by  any  other  factor.  Still, 
there  are  certain  conditions  which  ought  to  influence  the  selection  of 
the  anresthetic,  for  instance,  as  a  rule,  in  all  cases  of  weak  heart,  from 
whatever  cause,  chloroform  is  the  more  dangerous.  It  is  more  danger- 
ous, too,  in  very  nervous  apprehensive  patients,  in  kidney  diseases,  etc., 
while  ether  in  acute  lung  affections  and  alcoholics  is  more  dangerous 
probably  than  chloroform. 

The  physical  characteristics  and  temperament  of  the  patient  exert  no 
inconsiderable  influence  upon  the  way  he  takes  the  ausesthetic.  The 
vapor  of  ether  is  so  irritating  to  the  mucous  membranes  of  some  patients, 
and  the  secretion  of  mucus  and  saliva  resulting  therefrom  so  excessive, 
that  there  is  actual  danger  of  the  patient  drowning  in  his  own  secretions. 
Short,  thick-necked,  fat-jawed,  florid  men,  particularly  if  of  alcoholic 
habits,  are  notoriously  bad  subjects  for  ether. 

Among  the  other  dangers  to  which  the  patient  is  subjected  one  may 
mention  the  beginning  of  the  operation,  during  the  .stage  of  incomplete 
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au;e.*thesia.  Tliis  danger  is  more  pronounced  iu  clilorofonu  than  in 
ether,  because  of  the  additional  inhibiting  effect  of  pain  upon  the  heart's 
action.  Complete  anaesthesia  is  indicated  particularly  in  cases  of 
shock. 

The  two  greatest  dangers  to  be  guarded  against  are  impeded  respira- 
tion and  the  administration  of  too  concentrated  vapor.  In  overcoming 
the  former  the  effect  of  the  position  of  the  patient,  the  pressure  from 
tight  clothing,  arms,  assistants,  weight  of  instruments,  dropping  back 
of  the  tongue,  mucus  and  foreign  bodies  in  the  throat,  etc.,  must  all 
be  considered.  The  skill  and  experience  of  the  ansesthetizer  is  of  far 
more  importance  in  preventing  the  latter  than  any  special  form  of 
inhaler. 

That  the  personal  equation  of  the  ansesthetizer  plays  au  important 
role  in  the  effect  of  the  anaesthetic  upou  the  patient  is  very  well  illus- 
trated in  a  case  of  my  own  : 

A  middle-aged  man  was  aaajsthetized  six  times  in  the  course  of  two 
j'ears  by  six  different  anjesthetizers.  The  length  of  time  of  the  anres- 
thetic  and  the  operative  procedures  in  all  cases  did  not  vary  much,  and 
his  general  condition,  mental  and  physical,  remained  practically 
unchanged.  At  the  first  ansesthetizatioa  it  took  one  hundred  and 
twentv  grammes  of  ether  and  eighteen  minutes  to  produce  surgical 
anaesthesia.  From  the  beginning  to  the  end  of  administration  was  one 
and  a  half  hours.  Total  amount  of  anesthetic  used,  three  hundred  and 
ten  grammes.     Pulse  range,  98  to  122. 

At  the  second  operation  it  took  one  hundred  and  twenty  grammes 
and  fifteen  minutes  to  antesthetize.  Total  amount  of  ether,  three  hun- 
dred grammes.     Pulse  range,  90  to  132. 

Third,  five  hundred  grammes  to  anaesthetize  and  twenty-five  minutes 
to  produce  surgical  antesthesia.  Total,  one  thousand  grammes  in  one 
and  a  half  hours.      Pulse  ranged  between  92  and  100. 

Fourth,  one  hundred  grammes  to  anesthetize  in  twelve  minutes. 
Total  amount,  two  hundred  and  seventy-five  grammes  in  one  hour  and 
forty-five  minutes.     Range  of  pulse,  8-5  to  142. 

Fifth,  one  hundred  and  fifty  grammes  in  fifteen  minutes.  Total 
amount,  four  hundred  and  fifty  grammes  in  one  and  a  half  hours. 
Pulse  range,  90  to  V2o. 

Sixth,  two  hundred  grammes  in  fifteen  minutes  to  anesthetize.  Total 
amount,  five  hundred  grammes  in  one  hour  and  ten  minutes.  Pulse 
range,  100  to  160. 

When  signs  of  danger  appear  remedial  measures  suitable  to  the  indi- 
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cations  are  to  be  instituted  at  once.  These  vary  of  coui-se  with  the 
nature  of  the  trouble.  If  respiratory  failure,  artificial  respiration  must 
be  beguu,  and  if  the  trouble  has  come  on  early  in  narcosis,  the  chances 
of  a  successful  issue  are  greater  than  in  the  later  stages. 

Here  as  elsewhere  prevention  is  far  better  than  cure.  I  firmly  believe 
that  the  majority  of  so-called  accidents  occurring  both  during  and  after 
anesthesia,  from  either  chloroform  or  ether,  are  entirely  preventable  ; 
that  when  they  do  occur  it  is  due  to  the  carelessness  or  ignorance  of  the 
anesthetist  in  not  properly  watching  the  effect  of  the  ansesthetic  upon 


his  patient— and  hence,  not  being  (piick  to  act  upon  the  suggestions 
offered  by  the  symptoms— rather  than  to  the  effect  of  the  anajsthetic 
alone. 

I  have  undertaken  the  study  of  one  hundred  ami  forty-two  cases  of 
patients  suffering  from  different  forms  of  heart  disea.se,  and  operated 
upon  for  different  troubles,  minor  and  grave.  Some  of  the  operations 
were  attended  with  a  considerable  degree  of  hemorrhage  or  shock,  others 
with  very  little  of  either.  I  have  endeavored  to  compare  the  behavior 
of  these  cardiac  cases  with  others  operated  upon  for  similar  affections 
under  as  nearly  as  possible  the  same  conditions,  in  order  to  obtain  .»ome 
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idea  as  to  the  relative  effect  of  the  ausesthetic  upon  the  diseased  and 
normal  heart.  In  the  Johns  Hopkins  Hospital  for  some  years  past  a 
regular  anesthesia  chart  has  been  kept,  showing  the  record  of  the  puLse- 
rate  at  five-minute  intervals  from  the  beginning  of  the  anoesthetic  to 
the  end  of  the  operation.    (A  specimen  chart  is  shown  on  opposite  page.') 

Of  the  one  hundred  and  forty-two  cases,  including  organic  and  func- 
tional diseases,  there  were  eight  cases  of  myocarditis.  To  seven  of  these 
ether  was  given ;  to  one,  chloroform  and  ether.  Five  took  ether  badly 
and  three  took  it  well.  In  the  case  to  which  chloroform  was  adminis- 
tered, it  had  to  be  discontinued  and  ether  substituted.  The  bad  effects 
noted  from  the  aujesthetic  were  rapid,  irregular,  and  weak  pulse, 
cyanosis,  and  disturbed  respiration.  One  case,  an  old  woman  suffering 
from  general  septic  peritonitis,  due  to  perforation  of  the  bowels  from 
carcinoma,  collapsed  on  the  table  and  died  shortly  after,  but  probably 
shock  and  sepsis  had  more  to  do  with  the  collapse  than  the  anesthetic. 

There  were  seven  cases  of  aortic  insufficiency.  Four  were  ojierated 
upon  under  ether ;  in  three  herniotomy  was  done  under  cocaine.  All 
bore  the  amesthetic  well. 

There  were  six  cases  of  mitral  stenosis,  four  of  which  took  ether,  two 
cocaine,  and  one  chloroform.  The  operations  were  all  major  operations, 
and  all  bore  their  ana3.sthetic  well. 

There  were  two  cases  of  aortic  stenosis.  In  each  a  complete  opera- 
tion for  carcinoma  of  the  breast  was  performed.  Both  took  their  ether 
exceptionally  well,  and  at  the  end  of  the  operation  little  change  was  to 
be  noted  in  the  condition  of  either. 

There  were  forty-nine  cases  of  mitral  insufficiency,  to  thirty-eight  of 
whom  ether  was  administered,  to  nine  cocaine,  to  two  chloroform.  Five 
took  the  ether  badly,  and  five  did  not  take  it  altogether  satisfactorily, 
although  no  anxiety  was  felt  during  the  course  of  the  administration. 
The  nine  cocaine  cases,  consisting  chiefly  of  herniotomies,  all  did  well. 
The  operations  in  this  group  were  of  all  .sorts.  The  majority  were  cases 
of  herniotomy,  appendectomy,  fistula  in  ano,  hemorrhoids,  etc. 

There  were  seven  cases  of  simple  hypertrophy,  chief!}'  athletes.  Five 
took  the  ether  well.  The  sixth,  who  was  operated  upon  twice,  took  the 
ether  badly  both  times.  He  was  a  strong,  robust  young  man,  apparently 
in  excellent  health,  but  became  cyanotic,  with  rapid  and  irregular  pulse, 
and  a  marked  ether  rigor  as  soon  as  he  came  iuto  the  second  stage  of 


'  These  anaesthetic  charts  were  introduced  by  Dr.  H.  W.  Cushing,  former  Resident  Surgeon 
in  the  Johns  Hopkins  Hospital. 
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narcosis.  These  operations  were  chiefly  for  the  repair  of  accidental 
injuries,  or  hemorrhoids,  and  were  not  severe. 

With  functional  heart  murmurs  there  were  forty-six  cases,  of  whom 
forty-two  took  ether,  two  cocaine,  and  two  chloroform.  Of  these,  seven 
took  the  anwsthetic  badly.  In  one  the  trouble  was  due  apparently  to 
an  elongated  and  hypertrophied  uvula,  the  others  from  no  apparent 
cause. 

There  were  four  cases  with  a  basic  systolic  murmur,  the  cause  of 
which  was  not  definitely  determined.  All  took  ether;  one  took  it 
badly.     This  patient  was  in  a  very  w^eak  and  run-down  condition. 

There  were  nine  cases  of  arrhythmia,  with  no  other  lesion  to  be  made 
out.  All  were  given  ether;  all  took  it  well  but  one  in  whom  the 
irregularity  of  the  pulse  became  more  accentuated,  but  not  alarmingly 
so  at  any  time. 

Of  twelve  cases  (the  whole  number  of  complete  excisions  of  the  breast 
for  carcinoma,  in  whom  heart  lesions  existed),  eight  cases  of  mitral 
insufficiency,  two  of  aortic  stenosis,  and  one  each  of  mitral  stenosis  and 
aortic  insufficiency,  all  took  ether  well.  Of  twelve  control,  normal 
cases  of  the  same  operation,  selected  at  random  under  as  nearly  as 
possible  the  same  conditions,  all  took  ether  well.  Of  six  herni- 
otomies under  infiltration  cocaine  anesthesia,  but  one  exhibited  any 
unfavorable  symptoms  due  to  the  cocaine.  Of  six  control  herniotomies, 
two  exhibited  symptoms  of  cocaine-poisoning. 

Of  thirty-one  cases  of  herniotomy  in  patients  with  various  forms 
of  heart  disease,  fifteen  of  whom  were  operated  upon  under  ether, 
twelve  under  cocaine,  one  each  under  chloroform  and  eucaine,  and  two 
under  a  combination  of  chloroform  and  cocaine,  all  but  two  bore  the 
an;esthetic  well ;  one  case  of  mitral  insufficiency  developed  a  rapid, 
thready  pulse  and  some  cyanosis,  which  gradually  disappeared  after 
the  withdrawal  of  the  ansBsthetic.  The  other  was  a  case  of  strangulated 
hernia  which  collapsed  under  ether  and  later  developed  a  pneumonia. 

Of  nine  cases  in  whom  the  appendix  was  resected,  where  a  lesion  of 
the  heart  e.xisted,  all  took  their  ether  well  save  one,  whose  pulse  became 
weak  and  irregular,  and  respiration  shallow,  with  some  cyanosis. 

It  is  manifestly  impossible  from  so  few  cases  to  draw  any  very  definite 
conclusions.  But  it  would  seem  from  a  study  of  these  one  hundred  and 
forty-two  cases,  that  in  the  myocardial  affections  only  do  aniesthetics 
exert  any  markedly  bad  effects.  In  valvular  disease  their  influence  is 
very  slight,  but  yet  appreciable.  In  functional  disturbances  insig- 
nificant. 
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In  conclusiou,  I  caunot  emphasize  too  strongly  my  conviction  that  in 
every  operation  the  aniesthetist  plays  almost  as  important  and  in  some 
cases  a  more  im[)ortant  rule  than  the  operator,  and  one  of  the  reforms 
most  urgently  needed  in  the  medical  practice  of  our  country  to-day  is 
a  thoroughly  competent  corps  of  anesthetists  in  our  hospitals,  and  iu 
our  medical  schools  a  thorough  and  complete  course  of  instruction  in 
the  proper  methods  of  administration  and  use  of  these  agents,  so  power- 
ful for  good  when  rightly  used,  so  useful  iu  the  relief  of  suffering 
humanity,  and  yet  capable  of  producing  such  disastrous  results. 

Subjoined  is  a  partial  list  of  the  authors  and  works  consulted  in  the 
preparation  of  this  paper. 
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Dr.  a.  J.  OcHSNER,  of  Chicago :  I  have  been  much  interested  in  these 
excellent  papere,  and,  of  course,  it  is  impossible  to  add  anything  of  value. 
I  will  simply  speak  of  some  practical  personal  observations  with  anteathetics 
which  I  have  carried  on  for  some  time. 

Early  in  my  surgical  activity  I  observed  that  we  never  had  an  alarming 
condition  during  the  administration  of  an  aniBslhetic  in  patients  suffering 
from  demonstrable  heart  symptoms  from  organic  heart  lesions.  These  people 
seem  to  be  peculiarly  free  from  alarming  difficulties  during  the  admiuistra- 
tion  of  the  ansesthetic.  It  did  not  seem  as  if  the  stimulation  of  the  antes- 
thetic  could  be  sufficient  to  account  for  this,  and  it  seemed  to  me  that  the 
deficiency  in  the  heart  was  more  than  compensated  for  by  the  increased  care 
and  attention  that  the  antesthetist  gave  to  these  particular  cases,  because  in 
all  of  these  cases  the  anesthetist  was  warned.  He  was  more  careful  in  his 
administration  of  the  ausesthetic,  and  was  more  quick  to  stop  its  use  than  if 
there  were  no  fear  of  trouble  from  the  heart.  It  seemed  to  me,  conse- 
quently, that  it  would  be  valuable  to  place  the  anaesthetist  in  this  same  frame 
of  mind  in  all  cases,  and  so,  six  or  seven  years  ago,  I  started  a  system  in  my 
own  operations  similar  to  that  which  Dr.  Finney  has  mentioned.  In  each  case 
the  patient  was  examined  three  times.  The  heart  particularly  was  examined 
three  times  ;  first  by  myself,  then  by  my  first  assistant,  and  then  by  the 
an;e3thetist,  who  was  a  graduate,  a  man  for  that  purpose.  The  patient  was 
examined  generally.  His  urine  was  examined,  so  that  the  condition  of  the 
kidneys  was  determined,  and  in  each  case  a  special  history  was  kept  by  the 
ansesthetist.  Since  this  system  has  been  inaugurated  the  anoesthetist  is 
more  observant  of  the  conditions  present,  and  he  is  more  likely  to  be  left  to 
look  after  his  portion  of  the  work  independently.  It  is  mj-  custom  to  let 
the  ami'sthetist  look  after  his  portion  of  the  work,  being  privileged,  how- 
ever, to  interrupt  me  at  any  time  without  fear  of  being  scolded  for  it.  My 
own  attention  to  the  anesthetization  is  confined  to  an  observation  of  the 
condition  of  the  blood.     I  use  the  Esmarch  mask  for  chloroform  and  ether. 

There  are,  then,  in  the  application  of  anaesthetics  in  my  work  only  very 
simple  rules  which  are  worked  out.  The  aniesthetist  looks  after  his  own 
work.  He  is  not  to  be  bothered  by  anyone,  with  the  one  exception  men- 
tioned. He  is  to  work  independently,  without  regard  to  my  convenience. 
He  is  to  bear  the  rule  in  mind  constantly  that  when  the  patient  has  shown 
any  symptoms  which  do  not  please  him,  if  they  are  sufficient  to  make  him 
desirous  to  stop  the  amcsthetic  entirely,  he  is  at  liberty  to  do  so.  He  is 
never  to  continue  giving  chloroform  under  any  condition  after  there  has 
been  trouble.  Except  for  the  trouble  from  the  irritation  of  the  mucus  run- 
ning to  the  air  p.assage9, 1  believe  ether  may  be  repeated  safely.    That  diffi- 
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culty  is  so  plain  tliat  the  an.fstlietist  can  at  once  recognize  it.  If  the  patient 
becomes  blue  under  the  administration  of  ether  this  condition  obtains.  The 
cases  in  which  alarming  symptoms  occur  are  the  nervous  patients  in  which 
the  respiration  and  the  heart  action  are  afiected  directly.  In  cases  of  anae- 
mia and  in  patients  sutlering  from  poisoning  previous  to  the  administration 
of  an  anaesthetic,  either  from  nicotine  or  from  alcohol,  the  heart  does  not 
have  the  amount  of  residual  force  which  is  required.  In  these  cases  we- 
should  look  for  trouble.  In  two  cases  out  of  5400  death  occurred  during 
the  administration  of  the  anaesthetic.  One  was  a  case  of  diffuse  carcinoma 
of  the  perineum  coming  from  carcinoma  of  the  ovary,  in  which  the  patient 
should  have  been  subjected  to  an  exploratory  laparotomy.  The  patient 
was  ansemic,  and  the  antesthetic  seemed  to  paralyze  the  respiratory  centres. 
The  heart  continued  to  beat  for  a  considerable  number  of  minutes  after  the 
respirations  had  ceased.  Artificial  respiration  was  continued  for  a  consider- 
able time,  but  it  never  became  spontaneous.  The  other  case  was  one  of  an 
ansemic  patient  in  whom  the  anjemia  was  due  to  hemorrhage  from  hemor- 
rhoids. 

I  think  it  would  be  unfortunate  should  surgeons  receive  the  impression 
that  patients  sutfering  from  heart  disease  are  especially  safe.  I  believe  they 
are  safe  because  they  are  considered  especially  unsafe. 

Dr.  George  Erety  Shoemaker:  Cases  with  valvular  heart  disease 
generally  stand  ether  well.  I  dread  far  more  the  cases  with  chronic  vascu- 
lar changes  and  secondary  renal  changes  of  the  chronic  interstitial  type, 
which  may  increase  heart  difficulties.  It  is  in  just  these  conditions  that  the 
routine  examination  of  the  urine  may  fail  to  show  albumin  and  casts,  and 
the  surgeon  may  be  thrown  off  his  guard.  Careful  determination  of  the 
urea  would  show  less  than  2  per  cent.,  and  a  measurement  of  the  daily  ex- 
cretion of  urine  would  show,  instead  of  forty-eight  ounces,  only  twenty  or 
twenty-five  ounces.  f?uch  patients  have  a  little  dyspncea,  which  is  some- 
times considered  cardiac,  when  it  is  really  due  to  the  renal  condition,  and 
they  will  bear  an  anaesthetic  badly.  They  will  not  die  on  the  table,  but  as 
secondary  results  of  operation  they  will  show  often  dangerous  symptoms. 
Something  has  been  said  about  the  chronic  kidney  case  being  compara- 
tively safe  under  ether.  That  may  be  true  of  the  chronic  parenchymatous 
conditions,  but  it  is  the  case  of  chronic  interstitial  nephritis  with  low  urea 
that  we  should  dread. 

Dr.  J.  William  Taylor  :  I  would  like  to  ask  Dr.  Finney  whether,  in 
the  case  of  death  from  ether,  nitrous  oxide  gas  was  used  at  the  beginning, 
as  is  generally  done  by  Dr.  Kelly.  Also,  do  the  patients  in  Baltimore  do 
badly  when  ether  is  given  in  the  hot,  moist  days  of  midsummer?  I  think 
chloroform  is  a  safer  antesthetie  in  the  hot,  moist  weather  we  have  in  Phila- 
delphia when  the  humidity  runs  up  to  eighty  and  ninety  degrees,  and  a 
larger  amount  of  ether  is  required,  it  seems  to  me,  to  anaesthetize  the  patient 
than  under  ordinary  circumstances.  The  patient  is  longer  in  coming  out 
Coll  Phys  10 


146  AX-ESTHETICS    IN    HEART    DISEASE. 

from  under  the  ether,  which  is  not  so  easily  eliminated  at  these  times. 
I  believe  we  can  get  along  with  a  much  smaller  relative  quantity  of  the 
anaesthesia  on  these  days  in  midsummer  by  giving  chloroform  carefully  and 
in  small  quantities. 

Dr.  H.  a.  Hare  :  I  would  like  to  relate  one  case  which  I  forgot  to  men- 
tion, and  which  illustrates  the  importance  of  the  condition  of  the  vascular 
system  rather  than  of  the  heart.  The  case  was  that  of  a  woman  being 
operated  upon  for  some  abdominal  growth.  I  was  asked  to  supervise  the 
administration  of  the  anaesthetic,  which  was  chloroform.  As  sometimes 
occurs  when  chloroform  is  administered,  the  woman  became  pulseless  at 
the  wrist.  The  abdominal  incision  was  just  completed.  Following  out 
some  recent  experiments  I  had  made,  I  grasped  the  abdominal  aortic  vein, 
compressed  it  for  an  instant,  and  the  pulse  came  back  to  the  wrist.  The 
woman's  respirations  became  regular  and  she  got  along  well.  In  a  few 
moments  after  the  circulation  seemed  to  be  restored.  I  took  my  hand  off 
the  vein,  and  there  was  again  the  dangerous  condition.  The  anteathetic 
was  pumped  out  of  the  lungs,  ether  afterward  given,  and  the  patient  ulti- 
mately recovered. 

I  am  quite  sure  the  patient  would  have  died  on  the  table  under  ordinary 
circumstances,  and  the  death  be  attributed  to  cardiac  failure.  This  would  not 
have  been  so,  for  the  heart  began  to  beat  as  soon  as  the  lungs  were  emptied 
of  the  anaesthetic. 

Dr.  Fixsey,  closing :  I  am  sorry  that  I  cannot  answer  Dr.  Taylor's  ques- 
tion. The  case  was  related  to  me.  I  am  under  the  impression  that  nitrous 
oxide  was  used,  because  this  is  the  routine  practice  in  Dr.  Kelly's  depart- 
ment. 
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Scarcely  an  organ  or  any  portion  of  the  body  seems  to  be 
exempt  from  hydatid  disease,  but  one  of  the  organs  least  frequently 
attacked  is  the  breast.  Owing  to  its  extreme  rarity,  and  perhaps 
also  to  the  benign  course  Avhich  the  disease  runs  in  an  organ  so 
superficial!}'  situated,  our  text- books  and  systems  of  surgery  touch 
but  lightly  on  hydatid  disease  of  the  breast,  and  the  subject,  if  re- 
ferred to  at  all,  is  usually  dismissed  in  a  few  lines.  It  therefore 
seems  proper  to  place  the  following  case  on  record,  as  it  is  appar- 
ently the  first  one  to  be  observed  in  America,  and  at  the  same  time 
to  review  the  literature  of  the  subject,  in  order  that  the  prominent 
symptoms  of  the  disease  may  be  brought  out  clearly.  In  none  of  the 
reported  cases  was  the  diagnosis  positively  made  previous  to  opera- 
tion, unless  a  spontaneous  opening  of  the  cyst  had  taken  place. 

Edna  B  ,  a  well-nourished  mulatto,  aged  twenty-seven  years,  was  admitted 
to  the  Pennsylvania  Hospital  on  March  13,  1899.  She  was  born  in  Phila- 
delphia, and  has  spent  the  whole  of  her  life  in  that  city  or  in  the  neighbor- 
ing one  of  Camden.  No  clear  history  of  the  diseases  of  childhood  is 
obtainable.  Menstruation  began  at  the  age  of  fourteen  and  was  normal 
and  regular.  At  sixteen  years  she  was  married,  and  later  was  the  mother 
of  two  children,  the  first  born  at  eighteen  years  and  the  second  fifteen 
months  later.  At  twenty-one  she  had  a  miscarriage.  Shortly  after  the 
birth  of  the  first  child  she  noticed  an  enlargement,  with  pain,  of  the  right 
cervical  glands  near  the  angle  of  the  jaw ;  this  enlargement  slowly  spread 
down  the  neck  without  suppuration.  A  little  more  than  four  years  ago  the 
right  axillary  glands  also  became  prominent,  with  slight  pain.  Shortly 
after  the  axillary  enlargement,  say  four  years  ago,  she  noticed  a  tumor  the 
size  of  a  chestnut  in  the  right  breast  about  two  inches  above  the  nipple; 
this  tumor  was  hard,  painless,  not  adherent  to  the  skin,  and  freely  mov- 
able. It  preserved  these  characteristics  for  two  years,  during  which  time 
it  did  not  increase  perceptibly  in  size,  until  one  day  she  struck  it  with  the 
handle  of  a  shovel  while  working.  Rapid  enlargement  then  began,  and 
it  was  at  times  quite  painful,  particularly  after  a  hard  day's  work.  The 
tumor  continued  firm  and  hard  until  one  month  previous  to  admission. 
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when  it  seemed  to  decrease  a  little  in  size  and  become  soft.  The  right 
cervical  glands  suppurated  and  were  incised  six  weeks  before  admission. 
On  admission,  a  round,  slightly  tender,  fluctuating  tumor,  the  size  of  a 
small  cocoanut,  occupied  the  position  of  the  right  breast.  The  skin  was 
normal  in  appearance  and  movable  over  the  tumor,  except  for  about  an 
inch  surrounding  the  nipple,  where  it  was  adherent,  ffidematous,  and 
slightly  inflamed.  The  growth  could  easily  be  moved  over  the  pectoral 
muscle.  But  little  breast  tissue  could  be  made  out  surrounding  the  growth. 
A  small  mass  of  tender  and  enlarged  glands  were  felt  in  the  right  axilla. 
In  addition  there  was  a  suppurating  sinus  on  the  right  side  of  the  neck, 
which  looked  tuberculous. 

We  have  the  following  facts  on  which  to  base  a  diagnosis:  A  hard,  pain- 
less, freely  movable  tumor  in  a  young  multiparous  mulatto  woman,  appear- 
ing two  years  after  a  miscarriage  and  five  years  after  a  chronic  enlargement 
of  the  right  cervical  glands.  The  tumor  remained  quiescent  until  subjected 
to  a  trauma,  when  it  undergoes  rapid  growth,  but  still  retains  its  hardness. 
The  cervical  glands  break  dowu  and  suppurate,  followed  by  a  softening  of 
the  tumor,  adhesion  to  the  skin  in  the  region  of  the  nipple,  and  fluctuation. 
Three  conditions  were  considered  :  (1)  Adenoma,  which  had  undergone 
cystic  change;  (2)  tuberculous  abscess,  and  (3)  echinococcus  cyst.  The 
latter  was  immediately  dismissed  on  account  of  its  extreme  rarity  and  also 
because  I  knew  nothing  of  its  clinical  symptoms.  As  the  cervical  glands 
were  so  evidently  the  seat  of  tuberculous  absce.ss,  the  possibility  of  the 
breast  being  the  seat  of  a  cold  abscess  was  worthy  of  consideration.  But 
this  diagnosis  was  also  dismissed  on  account  of  the  long  duration  of  the 
tumor  (four  years),  its  mode  of  growth,  and  the  absence  of  sinus  formation. 
A  diagnosis  was,  therefore,  made  of  adenocele  or  cystic  adenoma,  because 
adenoma  is  so  common  in  young  women,  grows  slowly  and  generally  pain- 
lessly, causes  atrophy  of  the  gland  from  pressure,  and  sometimes  attains 
large  size,  even  to  ten  or  twelve  pounds  in  weight. 

March  15th  the  patient  was  etherized  and  a  curved  incision  made  over 
the  tumor  to  the  outer  side  of  the  nipple.  The  sac  immediately  presented. 
In  attempting  to  dissect  this  from  the  adhesions  about  the  nipple  the  sac 
was  ruptured  and  from  twelve  to  fifteen  ounces  of  pus  escaped.  Some  of 
this  fluid  was  immediately  placed  under  a  microscope  and  hydatid  booklets 
were  found  in  large  numbers.  As  scarcely  any  glandular  tissue  of  the 
breast  remained,  the  breast  was  amputated  together  with  the  enlarged 
axillary  glands.  The  wound  was  readily  closed  with  silkworm-gut  sutures 
without  drainage,  and  healed  by  primary  union.  The  recovery  was 
uneventful. 

The    pathological    notes    are    kindly    furnished    by    Dr.    Simon 
Flexner :  * 

•  The  specimen  was  two  years  old  when  given  to  Dr.  Flexner.  The  alcohol  in  which  it  was 
preserved  had  been  refieatedly  changed. 
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Wall  of  Cijst.  The  inner  lining  shows  to  the  naked  eye  superficial  con- 
volutions which,  on  section  of  the  cyst,  present  an  appearance  of  polypoid 
excrescences.  These  are  in  immediate  contact  with  the  fibrous  tissue  in 
which  there  are  islands  of  glandular  tissue.  Microscopically  the  excres- 
cences described  consist  of  a  granulation  tissue  showing  different  degrees 
of  density ;  the  outward  projections  are  lighter  in  texture  than  the  inter- 
vening tissue  where  the  cells  are  more  compact.  The  character  of  the  cells 
is  largely  epithelioid,  but  among  the.se  cells  there  are  a  certain  number  of 
the  type  of  Unna's  plasma  cells.  At  the  line  of  junction  between  the 
fibrous  tissue  and  the  granulations  there  is  an  almost  unbroken  layer  of 
plasma  cells.  The  inner  surface  shows  an  extensive  hyaline  transformation 
of  the  cells  and  the  intercellular  substance.  Nothing  that  can  be  recog- 
nized as  such  remains  of  the  euticular  membrane.  In  the  forty  or  fifty 
sections  examined  booklets  were  not  discovered.  In  the  adjacent  mammary 
tissue  there  is  an  overgrowth  of  fibrous  tissue. 

Axillarij  Lymph  Gland.  Sections  of  a  moderately  enlarged  lymph  gland 
show  (first)  moder.ite  hyperplasia  of  the  lymph  cords  and  (second)  extensive 
hyaline  degeneration  of  the  cords  and  nodes.  This  latter  degeneration 
affects  the  interstitial  tissue,  where  it  gradually  obliterates  the  lymph  cells 
proper.  It  also  occurs  in  the  walls  of  the  medium-sized  bloodvessels.  It 
presents  many  of  the  appearances  of  amyloid  degeneration,  but  it  corre- 
sponds accurately  with  Recklinghausen's  hyaline  degeneration  of  lymphatic 
glands.     There  are  no  tubercles  in  the  sections. 

It  is  very  difEcult  to  get  an  estimate  from  the  literature  of  the 
frequency  of  hydatid  cyst  compared  with  other  tumors  of  the  breast, 
or  the  frequency  with  which  the  breast  is  attacked  in  hydatid  dis- 
ease. The  eminent  writers  of  the  eighteenth  and  the  first  third  of 
the  nineteenth  century  classified  most  of  the  cystic  diseases  of  the 
breast  under  the  term  of  hydatid.  Thus,  Sir  Astley  Cooper,  in  his 
Illustrations  of  Diseases  of  the  Breast  (London,  1829),  divides 
hydatid  disease  into  four  separate  varieties,  and  in  but  one  of  these 
divisions  does  he  speak  of  a  parasitic  origin.  The  report  of  such 
cases  as  true  hydatids  must,  therefore,  be  looked  upon  with  sus- 
picion, unless  some  positive  finding,  as  daughter  cysts,  scolices,  or 
booklets  are  recorded  with  the  case.  After  a  fairly  careful  search 
of  the  literature  I  have  collected  thirty-three  cases  in  which  the 
diagnosis  of  hydatid  disease  seems  assured.  In  addition  I  append 
some  cases  where  the  echinococcus  may  have  been  present,  but  the 
history  does  not  permit  of  an  exact  diagnosis.  Of  these  thirty-three 
cases  the  histories  are  sufficiently  clear  in  twenty-seven  to  draw  some 
definite  conclusions.  I  have  arranged  them  in  the  form  of  a  table 
under  headings  which  seem  characteristic  of  the  disease. 
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Such  cases  as  reported  by  Warren  {Surgical  Observations  on 
Tumors,  London,  1839,  p.  205),  Roux  {Notizen  aus  clem  Gebiete 
der  Natur-  und  JTeilkunde,  1828,  Bd.  xx.,  p.  351),  Freteau  (Jour. 
GSnerale  de  Med.,  Paris,  1828,  p.  145),  Sir  Astley  Cooper  {Illus- 
trations of  Diseases  of  the  Breast,  London,  1829,  Part  I.,  pp.  49 
and  50)  are  not  placed  in  the  table,  because  there  is  nothing  in  the 
history  which  shows  them  positively  to  be  hydatids,  although  they 
have  been  so  considered  by  other  writers.  The  following  cases  were 
also  omitted  because  the  glandular  tissue  of  the  breast  was  not  in- 
volved, the  hydatid  having  its  origin  in  the  pectoral  or  serrate  mus- 
cle, or  within  the  cavity  of  the  chest,  although  the  tumor  presented 
in  the  mammary  region :  Marmaduke  Sheild  {Diseases  of  the  Breast, 
London,  1898,  p.  254),  two  eases.  Griife  und  Walther  {Jour,  der 
Chir.  und  Augen-Heilkunde,  1827,  Bd.  x.,  Heft  3,  p.  375),  von 
Lesser  {Deutsche  med.  Woch.,  January  7,  1881,  p.  7),  Landau 
{Arch,  de  Gynecologie,  1875,  t.  viii.,  p.  350),  Schnepp  {Rev. 
Oentralh.f.  Chir.,  May  13,  1876,  p.  304),  Gerdy  (Bull,  de  VAcad. 
de  Med.,  1844,  t.  x.,  p.  517),  Gardner  {Lancet,  June  8,  1878,  p. 
851),  etc.  Many  of  these  cases  have  been  quoted  as  instances  of 
hydatid  disease  of  the  breast.  Guermonprez's  {Rev.  Med.  Franc,  et 
Etrang.,  Paris,  1884,  p.  73)  case,  while  quoted  as  a  hydatid,  was 
in  reality  a  form  of  cysticercus.  Dupuytren's  case  has  been  placed 
in  the  table,  although  the  record  does  not  clearly  state  the  situation 
of  the  growth,  whether  in  the  breast  or  the  pectoral  muscle. 

Statistics.  In  the  United  States  and  Canada,  Osier,  up  to  1891, 
collected  85  cases  of  hydatid  disease,  and  Alfred  Mann  has  since 
added  24  more,  making  a  total  of  109  cases.  In  none  of  these  was 
the  hydatid  disease  in  the  breast.  In  Europe,  Davaine,  up  to  1877, 
gives  a  critical  analysis  of  253  cases,  and  does  not  mention  one  of 
the  breast.  Madelung  collected  in  Mecklenburg  196  cases,  of  which 
91  were  women,  with  none  in  the  breast.  Cobbald's  136  cases  show 
one  in  the  breast.  Bockmann  during  ten  years  at  the  Berlin  Charit6 
collected  33  cases,  14  of  which  were  women,  with  none  in  the  breast, 
Finsen  in  Iceland,  up  to  1869,  saw  253  cases,  181  of  these  being 
women,  with  one  in  the  breast.  In  some  combined  statistics  of 
Europe,  including  cases  collected  by  Xeisser,  Davaine,  Finsen, 
Cobbald,  etc.,  over  1800  cases  were  represented,  and  probably  12 
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or  16  would  be  a  fair  representation  of  the  number  in  which  the 
breast  was  involved.  In  Australia,  Thomas,  up  to  1884,  collected 
1417  single  and  multiple  hvdatid  cysts,  three  of  which  were  in  the 
breast,  but  in  541  the  situation  of  the  cyst  is  not  mentioned.  Thomas 
has  also  tabulated  1897  cases,  drawn  from  European,  Australian, 
American,  and  Indian  sources :  20  of  these  cases  were  in  the 
mamma,  a  percentage  of  1.054.  Such  a  percentage  seems  to  me 
entirely  too  high,  for  in  combined  statistics  many  doubtful  cases 
creep  in  which  it  is  impossible  for  the  collector  to  verify.  Without 
any  figures  to  substantiate  it,  I  believe  that  1  per  cent,  will  fairly 
represent  mammary  involvement  in  women  between  the  age  of  pub- 
erty and  the  period  of  the  climacteric  who  are  suffering  from  hydatid 
disease.  When  we  compare  hydatid  cyst  with  other  tumors  of  the 
breast  the  fraction  becomes  so  small  as  to  be  insignificant. 

Sex.  The  condition  is  confined  to  women,  as  there  is  no  record 
of  a  case  in  a  male  breast. 

Age.  The  age  of  the  woman  at  the  time  the  tumor  was  first 
noticed  varies  from  seventeen  years  to  forty-two  years,  with  one  ex- 
ception. In  this  case,  reported  by  White,  the  woman  was  fifty-six 
years  of  age  when  she  first  noticed  the  growth,  but  AVhite  does  not 
mention  whether  menstruation  was  still  present  or  not.  No  cases  in 
childhood  are  recorded.  We  may,  therefore,  say  that  the  disease 
begins  only  after  puberty  and  probably  before  the  climacteric  ;  in 
other  words,  during  the  child-bearing  period. 

Single  and  Married.  Of  the  four  single  women  in  the  table, 
the  ages  of  three  are  noted,  respectively,  seventeen,  nineteen,  and 
twenty-one,  the  age  of  highest  development  of  the  breast  in  the 
single  woman.  Of  the  18  married  women  previous  pregnancies  are 
spoken  of  in  11,  and  in  7  no  mention  is  made  of  the  subject.  In 
these  11  cases  the  tumor  was  noticed  four  times  immediately  after 
confinement  or  a  miscarriage,  the  period  when  the  breast  is  at  its 
highest  physiological  development.  In  the  other  7  cases  pregnancy 
is  noted  in  2  two  years  previously,  in  3  three  years  previously,  and 
in  1  four  years  previously.  In  1  the  woman  had  three  pregnancies, 
but  the  date  of  the  confinements  are  not  stated.  We  may,  therefore, 
conclude  that  the  parasite  finds  a  lodgement  in  the  mamma  only  when 
tiiat  organ  is  richly  supplied  with  blood. 
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Breast  and  Position  of  Tumor.  In  18  cases  the  right  breast 
was  involved,  in  10  the  left,  and  in  5  it  is  not  mentioned.  The  posi- 
tion the  growth  first  occupied  is  mentioned  in  22  cases — 8  upper 
outer  quadrant,  1  upper  inner  quadrant,  4  lower  inner  quadrant,  -i 
upper  half,  2  lower  half,  1  outer  half,  1  inner  half,  and  in  1  the 
position  is  noted  as  central  under  the  nipple.  There  is  nothing 
particularly  significant  about  the  breast  involved  or  the  portion  of 
the  organ  where  the  parasite  develops,  although  the  upper  half  seems 
to  be  involved  twice  as  frequently  as  the  lower,  and  the  right  breast 
almost  twice  as  often  as  the  left. 

Characteristics  of  the  Tumor.  In  all  cases  the  tumor  was 
first  noticed  as  a  small,  hard,  movable  lump,  not  adherent  to  the 
skin  or  to  the  pectoral  muscle.  Pain  was  conspicuous  by  its  absence, 
and  even  tenderness  was  seldom  spoken  of.  In  many  cases  the 
hardness  of  the  tumor  was  especially  referred  to.  The  mode  of 
growth  is  rather  characteristic.  In  13  cases  the  tumor,  more  or  less 
continuously,  slowly  increased  in  size ;  in  the  other  10  cases  periods 
of  time  were  noticed  in  which  no  perceptible  growth  occurred.  These 
periods  varied  from  several  months  to  eight  and  even  fourteen  years. 
In  two  or  three  cases  traumatism  was  attributed  as  the  cause  of  the 
tumor,  and  in  several  the  previously  noted  tumor  took  on  a  rapid 
growth  after  traumatism.  In  one  case  two  lactations  followed  the  ap- 
pearance of  the  cyst ;  during  the  first  the  tumor  remained  quiescent, 
but  the  second  seemed  to  induce  a  rapid  growth.  In  but  one  case — 
White's — were  the  cysts  multiple,  one  in  the  right  breast  and  one  in 
the  left  arm  below  the  insertion  of  the  deltoid  muscle.  The  tumor 
was  usually  noted  as  round  or  oval,  with  a  smooth  surface,  but  in 
four  it  is  spoken  of  as  nodular  or  lobulated,  and  of  irregular  outline. 
Pain  was  seldom  spoken  of  except  in  the  later  stages,  and  was  asso- 
ciated principally  with  the  period  of  rapid  growth.  It  was  these  two 
symptoms — pain  and  the  rapid  increase  in  size — which  caused  most 
of  the  patients  to  consult  a  physician.  Adherence  to  the  skin  or 
underlying  pectoral  fascia  occurred  only  in  the  later  stages  of  the 
tumor  and  seemed  to  be  a  precursor  of  ulceration  with  a  spontaneous 
opening.  In  one  case,  beside  adherence  to  the  skin,  there  was 
retraction  of  the  nipple.  Enlargement  of  the  axillary  glands  was 
noted  in  6  cases ;   in  1,  however,  the   enlargement   antedated   the 
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tumor;  in  12  it  was  noted  as  absent,  and  in  the  remainder  it  is  not 
mentioned.  In  no  case  was  fluctuation  detected  in  tlie  growtii  until  it 
had  reached  a  large  size,  and  even  then  in  some  cases  the  cyst  wall 
was  so  thick  and  tense  as  to  give  the  impression  of  a  solid  growth. 
Crepitation,  or  hydatid  thrill,  which  is  sometimes  elicited  in  echino- 
coccus  cyst  of  other  organs,  was  never  noted.  Erythema,  or  urti- 
caria of  the  skin,  the  so-called  hydatid  rash,  which  has  appeared 
several  times  after  aspiration  of  a  cyst  of  the  liver,  has  never  been 
seen  after  aspiration  or  puncture  of  a  hydatid  of  the  breast.  As  the 
cyst  increased  in  size  the  glandular  tissue  of  the  breast  atrophied, 
probably  from  pressure,  so  that  when  the  tumor  was  very  large  but 
little  breast  tissue  could  be  recognized  around  it. 

Degeneration  and  Death  of  the  Hydatid.  As  in  other 
situations  of  the  body,  hydatid  cyst  of  the  breast  is  prone  to  undergo 
degeneration.  When  the  cyst  is  large,  say  from  the  size  of  an  egg 
to  its  largest  extent,  suppuration  is  apt  to  occur  in  the  cyst.  The 
apparent  causes  for  this  change  may  be  a  traumatism,  or  applica- 
tions of  stimulating  or  irritating  ointments.  When  suppuration 
occurs  adhesion  of  the  cyst  wall  to  the  skin  rapidly  follows,  with 
later  ulceration  and  the  formation  of  one  or  more  sinuses.  In  this 
way  daughter  cysts  have  been  observed  escaping  from  what  was 
termed  an  abscess  of  the  breast.  In  five  of  the  cases  recorded  a 
spontaneous  opening  of  this  character  occurred,  with  a  discharge  of 
pus  and  hydatid  debris.  Under  such  circumstances  the  disease  will 
tend  to  cure  itself  without  surgical  interference,  although  the  con- 
valescence may  be  a  very  slow  one.  There  is  also  another  mode  of 
death  to  which  the  hydatid  is  liable  without  the  rupture  of  the  cyst 
wall.  As  Thomas  has  pointed  out,  cases  are  not  rarely  encountered 
in  the  post-mortem  room  where  hydatid  cysts  have  a  solid  contents 
resembling  putty  in  appearance,  instead  of  the  usual  watery  fluid. 
The  microscope  shows  this  putty-like  material  to  consist  of  fat  and 
granular  d6bris,  carbonate  and  phosphate  of  lime,  cholesterine,  hook- 
lets,  and  broken-down  hydatid  membrane  and  scolices.  The  causes 
which  lead  to  such  a  death  of  the  parasite  are  probably  numerous. 
First.  The  animal  may  have  reached  its  natural  term  of  existence, 
in  which  case  decay  and  death  would  follow  as  a  sequence.  Second. 
The  production  of  daughter  cysts  may  be  so  numerous  as  to  destroy 
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the  mother  cyst  by  pressure.  Cases  are  on  record  in  which  col- 
lapsed daughter  cysts  were  so  closely  packed  as  to  resemble  the  dried 
raisins  of  commerce.  Third.  The  growth  of  the  hydatid  may  be 
much  more  rapid  than  the  outer  or  surrounding  fibrous  sac.  This 
relative  disproportion  of  growth  causes  the  endocyst  to  become 
doubled  and  involuted  on  itself,  and  the  fluid  which  the  parasite 
should  contain  is  replaced  by  the  membrane  of  the  animal ;  a  time 
will  soon  come,  then,  when  the  food-supply  is  no  longer  sufBcient  to 
support  the  life  of  the  animal.  Fourth.  The  outer  fibrous  sac,  like 
all  similar  connective  tissue  growths,  tends  with  advancing  age  to 
contract  and  become  more  dense,  diminishing  the  calibre  of  its  ves- 
sels and  interfering  with  the  circulation  in  its  substance,  thereby 
producing  degenerative  changes  which  later  lead  to  the  formation 
of  calcareous  plates.  As  a  result  of  this  degeneration  the  supply  of 
nourishment  to  the  endocyst  is  gradually  reduced  until  the  animal 
dies.  Of  all  these  probable  causes  of  the  death  of  the  parasite  the 
most  important  perhaps  is  the  condition  of  the  fibrous  sac.  In  one 
case  reported  by  MacGillivray  a  cyst  the  size  of  an  egg  was  found 
filled  with  this  putty-like  material.  In  the  breast,  then,  we  have 
examples  of  both  forms  of  spontaneous  cure  of  the  disease  recorded. 
Whenever  the  contents  of  a  hydatid  has  altered  from  a  clear  fluid, 
degenerative  changes  are  said  to  have  begun,  no  matter  how  slight 
the  opalescence  or  cloudiness  may  be.  The  variations  from  a  slightly 
turbid  fluid  to  pus  or  putty  material  is  one  only  of  degree,  and  they 
are  related  as  a  beginning  decay  is  to  a  complete  one.  Of  the  24 
cases  in  which  the  fluid  contents  of  the  cyst  was  noted  16  are 
reported  as  clear  and  8  as  showing  some  degenerative  change  in 
the  organism.  It  may,  therefore,  be  stated  that  hydatid  cysts  of  the 
breast  are  prone  to  degenerative  changes. 

It  will  be  remembered  that  in  four  of  the  cases  the  tumor  was 
spoken  of  as  nodular  or  lobulated  and  of  irregular  outline.  In  an 
organ  so  superficially  situated  as  the  mamma  it  might  be  expected 
that  the  cyst  would  invariably  present  a  uniformly  smooth  and 
rounded  appearance,  especially  as  the  underlying  muscle  and  chest 
wall  would  be  the  only  point  of  resistance.  May  not  this  nodular 
appearance  be  explained  by  the  degenerative  processes  which  take 
place  in  the  fibrous  capsule  ?     These  degenerative  thickenings  and 
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calcareous  changes  in  the  sac  are  never  uniform,  but  vary  greatly 
in  different  portions  of  the  capsule.  If,  as  they  are  proceeding,  the 
animal  within  is  also  undergoing  vigorous  growth,  the  thinner  por- 
tions of  the  capsule  would  stretch  and  bulge,  producing  an  irregular 
or  nodular  contour.  The  lobulated  appearance  would  simply  mean, 
then,  that  degenerative  changes  had  begun  in  the  fibrous  capsule, 
and  if  these  changes  persisted  the  nutrition  of  the  parasites  would 
be  interfered  with  and  ultimately  lead  to  the  death  of  the  organism. 
We  may,  therefore,  consider  the  nodular  shape  as  the  beginning  of 
a  spontaneous  cure  of  the  disease. 

Summary.  Hydatid  disease  of  the  breast  occurs  only  in  women 
from  the  age  of  puberty  to  the  climacteric.  It  is  characterized  by 
the  appearance  of  a  small,  hard,  painless  tumor  situated  in  any  por- 
tion of  the  glandular  tissue  of  the  breast,  freely  movable  with  the 
surrounding  breast  tissue,  either  growing  slowly  or  with  a  more 
or  less  long  period  of  inaction.  The  firmness  of  the  tumor  con- 
tinues until  it  attains  considerable  size,  and  even  then  the  character- 
istics of  a  cyst  are  seldom  present.  For  the  most  part  the  growth 
is  smooth  and  of  round  or  oval  shape.  Enlargement  of  the  axillary 
glands,  severe  pain,  irregular  outline,  and  adhesion  to  the  skin  are 
characteristic  of  inflammation  outside  of  the  sac,  or  degenerative 
changes  in  the  sac  wall,  leading  ultimately  to  the  death  of  the 
organism  and  a  spontaneous  cure,  either  through  ulceration  or 
encapsulation.     Pain  is  also  associated  with  rapid  growth. 

Diagnosis.  Owing  to  the  great  rarity  of  the  condition,  the 
diagnosis  previous  to  operation  or  spontaneous  opening  will  always 
be  an  extremely  difficult  one.  In  the  young  it  will  naturally  be 
mistaken  for  adenoma;  in  the  old,  when  adherence  to  the  skin  and 
axillary  enlargement  have  taken  place,  a  malignant  growth  will  seem 
probable.  It  will  scarcely  be  profitable  to  discuss  the  various  dis- 
eases which  it  may  simulate.  The  diagnosis  can  alone  be  positively 
made  with  the  exploring  needle  and  the  microscope. 

Treatment.  Although  the  growth  has  a  tendency  to  limit  itself 
■with  a  spontaneous  cure  of  the  disease,  it  would  never  be  wise  to 
wait  for  such  a  condition  to  occur,  or  to  attempt  to  bring  it  about 
by  the  application  of  irritant  or  escharotic  drugs.  Such  applications 
were  frequently  made  a  century  ago  when  the  dread  of  the  knife 
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and  its  consequences  were  feared.  Nor  should  aspiration  be  used 
except  as  a  means  of  making  a  diagnosis.  The  treatment  should 
always  be  operative,  and  may  be  divided  under  four  headings, 
according  to  the  conditions  present : 

1.  When  the  cyst  is  young  and  not  very  adherent  to  the  sur- 
rounding breast  tissue,  dissect  it  out  and  close  the  wound  without 
drainage. 

2.  When  the  cyst  is  older  and  larger,  and  so  intimately  connected 
to  the  breast  that  excision  would  involve  a  considerable  mutilation 
of  the  glandular  tissue  of  the  mamma,  incise  the  growth  freely  and 
evacuate  its  contents,  and  then  pack  or  drain,  so  that  granulation 
may  take  place  from  the  bottom. 

3.  When  the  cyst  is  quite  large,  thick-walled,  and  firmly  adherent, 
but  is  still  surrounded  by  a  considerable  portion  of  the  breast  tissue, 
make  a  partial  amputation  of  the  breast. 

4.  When  the  cyst  is  so  large  that  most  of  the  breast  tissue  has 
disappeared  through  atrophy,  or  when  the  nipple  is  involved  and 
adherent  to  the  growth,  a  complete  amputation  of  the  breast  should 
be  done. 

No  death  has  been  recorded  in  hydatid  disease  of  the  breast,  not 
even  when  suppuration  has  persisted  for  months  after  a  spontaneous 
opening.  In  other  portions  of  the  body  hydatid  cysts  have  proved 
fatal  from  prolonged  suppuration,  either  from  exhaustion  or  from 
amyloid  changes. 

Mode  of  Entrance  of  the  Parasite.  It  has  been  suggested, 
notably  by  Dennis,  that  the  parasite  may  gain  access  to  the  gland 
in  the  same  manner  that  the  streptococci  and  staphylococci  do  in 
abscess  of  the  breast — i.  e.,  through  the  nipple.*  Dr.  Dougan  Bird 
has  accounted  for  the  remarkable  frequency  of  lung  hydatids  in 
Australia  on  the  ground  that  the  ovum  is  inhaled  and  starts  its 
growth  directly  in  some  part  of  the  air  passages.  According  to  our 
present  views  neither  of  these  hypotheses  can  be  correct,  for  it  seems 
necessary  that  the  eggs  must  enter  the  stomach,  in  order  that  their 
envelope  may  be  digested  by  the  gastric  juice  and  the  enclosed  em- 
bryo set  free.     I  cannot  do   better   than   quote  from   Thomas  the 

*  It  has  never  been  proved  that  bacteria  can  enter  the  breast  through  the  nipple,  for  in 
abscess  of  the  breast  an  abrasion  of  the  sliin  will  be  found  if  looked  for. 
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causes  tliat  influence  the  seat  of  hydatids  in  the  body  :  "  It  may 
naturally  be  supposed  that  the  liver  becomes  the  most  frequent  seat 
of  these  cysts,  because  the  embryos,  after  finding  their  way  into  the 
portal  vein,  here  meet  with  the  first  obstruction  to  their  passage 
through  the  capillary  system  ;  but  many  do  find  passage  through  it, 
and  travelling  through  the  inferior  vena  cava,  enter  successively  the 
right  auricle  and  ventricle  of  the  heart,  and  thence  by  the  pulmonary 
artery  reach  the  pulmonary  capillaries,  where  again  a  considerable 
number  abide ;  others  run  the  gauntlet  of  this  second  obstruction, 
and  pass  by  the  pulmonary  veins  into  the  left  side  of  the  heart,  and 
subsequently  become  conveyed  by  the  current  of  the  systemic  circu- 
lation to  the  most  remote  and  varied  parts  of  the  body  of  their  host." 
Such  a  theory  will  coincide  perfectly  with  a  majority  of  the  cases  of 
hydatid  of  the  breast.  If  the  woman  is  unmarried  we  observe  the 
embryo  find  lodgement  in  the  mamma  only  when  the  blood-supply 
to  the  gland  is  at  its  maximum — namely,  shortly  after  puberty.  If 
it  be  a  married  woman,  the  time  of  lactation  or  shortly  after  it  seems 
to  be  the  chosen  moment,  when  the  gland  is  physiologically  in  its 
highest  state  of  development  and  requiring  its  maximum  of  blood. 
But,  as  Thomas  remarks,  it  is  probable  that  so  simple  and  mechan- 
ical an  explanation  does  not  convey  the  whole  truth,  for  every  cystic 
tapeworm  has  certain  chosen  seats  in  its  host,  although  the  echino- 
coccus  seems  to  enjoy  the  widest  distribution  of  any  of  the  parasites. 
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REPORT    OF   TWO    CASES    OF   EPITHELIAL    CANCER 

OF  THE  CHEEK  TREATED  BY  MEANS  OF 

CHEMICAL   CAUSTICS. 

Exhibition  of  Patients  and  also  of  Wax  Model  Showing 
Original  Condition. 

By  jay  F.  SCHAMBERCt,  M.D. 
[Read  June  5,  1901.] 


As  indicated  in  the  title  on  the  scientific  programme  for  this 
evening,  I  have  the  pleasure  of  exhibiting  to  you  a  wa.x  model  of 
the  face  of  an  elderly  woman,  showing  a  large  epithelial  cancer  of 
the  cheek,  and  also  the  patient  herself,  who  comes  here  to  show  the 
results  of  treatment.  I  may  remark  that  the  wax  model  is  an  exact 
reproduction  of  the  condition  as  it  originally  appeared.  Such  a 
presentation  of  the  "  before  "  and  "  after  "  appearances  will  doubtless 
adequately  convey  to  those  present  the  measure  of  improvement  that 
has  been  achieved.  I  am  sure  that  all  of  you  will  agree  with  me 
that  the  epithelioma  is  completely  cured. 

At  an  hour  too  late  to  permit  a  change  of  title  on  the  programme 
a  second  case  of  epithelioma  has  come  under  my  care.  This  patient 
is  now  under  treatment,  and  I  take  the  opportunity  of  exhibiting 
him  at  this  stage. 

The  history  of  the  first  patient  is  briefly  as  follows  : 

E.  G.,  aged  eighty-three  years,  has  had  a  growth  upon  the  right  cheek, 
which  began  about  fifteen  years  ago  as  a  warty-looking  excrescence. 
During  the  past  five  years  it  has  gradually  undergone  superficial  ulceration, 
at  the  same  time  spreading  upon  the  periphery.  When  the  patient  first 
came  under  observation,  in  December,  1900,  she  presented  upon  the 
right  cheek,  below  and  to  the  inner  side  of  the  malar  bone,  a  crateriform 
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ulcer  about  1}  "  x  \"  in  diameter,  with  firm  indurated  borders  and  a 
rolled  pearly  edge  traversed  by  capillary  bloodvessels.  The  ulcer  was 
covered  with  a  brownish  crust,  the  removal  of  which  excited  bleeding. 
Palpation  of  the  growth  showed  that  the  induration  extended  to  a  con- 
siderable depth  into  the  subcutaneous  tissues.  The  sicin  surrounding  the 
ulcer  bad  a  bluish-red  or  violaceous  coloration. 

The  patient  was  given  a  25  per  cent,  pyrogallic  acid  ointment  which  was 
applied  for  a  period  of  one  week.  At  the  end  of  this  time  there  was  a 
superficial  slough  present,  which  when  removed  disclosed  the  true  depth  of 
the  epitheliomatous  growth.  It  was  then  determined  to  employ  a  more 
active  caustic,  and  a  50  per  cent,  solution  of  caustic  potash  was  painted  over 
the  part  every  three  or  four  days  for  a  period  of  about  ten  days.  Then  the 
stick  of  caustic  potash  was  applied  to  the  deeper  tissues,  after  previous 
aniesthetization,  with  a  pledget  of  cotton  immersed  in  a  10  per  cent,  solution 
of  cocaine.  This  was  applied  several  times  at  intervals  of  a  few  days,  and 
finally  there  was  employed  for  thirty-six  hours  an  application  of  25  per  cent, 
arsenious  acid  in  powdered  acacia,  with  sufiicient  20  per  cent,  solution  of 
cocaine  added  to  give  the  mass  the  consistency  of  a  paste.  The  parts  were 
then  allowed  to  granulate,  a  simple  carbolized  petrolatum  being  used  to 
prevent  crusting,  A  progressive  diminution  in  the  size  of  the  ulceration 
took  place,  until  at  the  end  of  four  weeks  it  had  completely  healed.  This 
was  accomplished  more-  through  contraction  of  the  tissues  than  as  a  result 
of  granulation.  It  will  be  noted  that  the  only  scar  visible  is  a  linear 
cicatricial  trail  occupying  almost  the  line  of  the  nasolabial  fold.  The 
cosmetic  result  leaves  but  little  to  be  desired.  While  the  patient  experi- 
enced some  pain  during  a  part  of  the  treatment,  it  was  at  all  times  quite 
bearable. 

I  have  also  the  opportunity  of  exhibiting  a  man,  aged  forty-seven  years, 
who  has  just  above  the  upper  lip,  partly  involving  the  ala  of  the  nose,  an 
epithelioma  of  the  type  of  rodent  ulcer.  This  patient  was  operated  upon 
about  eighteen  months  ago  by  an  eminent  surgeon  of  this  city,  but  the  growth 
has  since  recurred  at  the  lower  end  of  the  cicatrix.  Upon  examination 
with  a  probe  the  disease  was  found  to  extend  almost  down  to  the  superior 
maxillary  bone.  All  of  the  epitheliomatous  tissue  has  been  destroyed 
upon  the  surface  with  an  arsenious  acid  paste,  and  in  the  subcutaneous 
tissue  by  means  of  the  stick  of  caustic  potash.  There  is  now  present  a  deep 
but  healthy  granulating  ulcer,  which  is  already  beginning  to  heal  I'rom  the 
bottom,  and  which  will  doubtless  continue  to  do  so  until  complete 
cicatrization  has  taken  place. 

Time  will  not  permit  of  any  extended  exposition  of  the  treatment 
of  cancers  of  the  skin  by  means  of  caustics.  Suffice  it  to  say  that 
most  writers  on  the  subject  at  the  present  day  regard  arsenious 
acid  in  a  33,  50  or  75  per  cent,  paste  as  the  most  eligible  caustic 
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for  general  use.  Its  employment  is  accompanied  by  pain,  but  this 
may  be,  in  a  measure,  mitigated  by  the  admixture  of  cocaine.  It  is 
ordinarily  applied,  according  to  the  strength  employed,  from  twenty- 
four  to  thirty-six  hours. 

Caustic  potash  is  also  useful,  more  particularly  in  my  experience, 
in  working  in  the  depth  of  an  ulceration.  Its  action  is  immediate 
and  powerful,  and  care  must  be  employed  in  its  use,  as  it  destroys 
more  extensively  than  is  at  first  apparent  to  the  operator.  It  dis- 
integrates sound  and  healthy  tissue  alike,  whereas  arsenic  exerts  a 
selective  action  upon  diseased  tissue. 

The  use  of  chemical  caustics  should  be  accorded  a  distinct  place 
in  the  treatment  of  cutaneous  cancers.  Judiciously  used  in  appro- 
priate cases  they  give  eminently  satisfactory  results.  It  is  far  from 
my  intention  to  disparage  surgical  treatment  in  many  of  these  cases. 
In  extensive,  deep-seated  carcinomata  the  use  of  the  knife  should  be 
strongly  counselled.  Superficial  skin  cancers  may,  however,  be 
equally  well  or  better  treated  by  non-operative  measures.  The 
cosmetic  result  is  often  superior  to  that  obtained  by  excision,  and 
the  permanence  of  the  cure  is  equally  assured. 

Furthermore,  many  timorous  people  who  would  shrink  from  the 
idea  of  an  operation  would  readily  submit  to  a  non-surgical  treat- 
ment of  this  character. 


DISCUSSION. 

Dr.  J.  C.  Wilson  :  Did  you  ausesthetize  the  patient  while  applying  the 
caustic  potash  ? 

Dr.  ScHAMBEEG  :  No,  I  used  simply  a  local  anaesthetic.  I  did  not  think 
that  a  patient  of  this  age  should  be  subjected  to  the  dangers  of  general 
anresthesia.  I  regarded  this  case  as  particularly  suitable  for  the  appli- 
cation of  caustic  remedies.  The  cheek  has  now  been  well  for  about  two 
months,  and  I  do  not  think  that  there  is  any  liability  of  recurrence. 
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Most  of  the  literature  on  sarcoma  of  the  bowel  and  all  of  the  statis- 
tical papers  on  the  subject  have  appeared  within  the  last  twenty  years. 
It  is  probable  that,  as  in  the  case  of  sarcoma  of  other  regions,  notably 
of  the  mediastinum,  many  of  the  cases  of  this  rare  and  interesting  dis- 
ease were  classified  as  carcLnomata  before  the  era  of  accurate  micro- 
scopical diagnosis.  A  number  of  papers  on  the  subject  have  been 
published  within  the  last  two  decades,  in  which  the  authors  have  grad- 
ually collected  from  the  literature  the  scattered  cases  of  this  affection. 

In  1883  A.  Debrunner's'  inaugural  thesis  was  published  at  Zurich.  In 
1884  E.  Pick"  published  his  case.  G.  Xewton  Pitt,'  in  1889,  in  a  report 
of  a  case  of  lymphoid  adenoma  of  the  stomach  and  intestines,  published 
abstracts  of  eighteen  other  cases.  (These  cases  would  be  included  by 
many  pathologists  under  lymphosarcoma,  and  they  are,  therefore, 
referred  to  in  this  connection.)  In  1890  Ludwig  Orth,*  in  an  inaugural 
dissertation,  collected  eleven  cases  of  intestinal  sarcoma,  three  of  which 
were  of  the  small  and  four  of  the  large  intestine,  and  four  of  the  rectum. 

M.  Baltzer's*  paper,  which  is  so  frequently  referred  to,  and  which 
was  the  most  important  and  thorough  study  of  the  subject  which  had 
appeared  up  to  that  time  (or,  indeed,  up  to  the  present  time,  if  we 
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except  the  paper  of  Libman,  recently  publislied),  appeared  iu  1892. 
He  analyzed  eleven  cases  from  the  literature  and  three  cases  occurring 
under  his  own  observation  in  ]\[adeluug's  clinic  in  Rostock.  Smoler's' 
paper  was  published  in  1898.  Nothnagel'  has  a  fairly  comprehensive 
paper  on  the  subject  in  his  SyMem,  in  the  volume  on  diseases  of  the 
intestine  and  peritoneum,  and  Libman,"  in  his  excellent  article,  which 
appeared  in  October,  1900,  brings  up  to  date  the  subject  of  sarcoma  of 
the  small  intestine,  collecting  all  the  literature  which  he  could  find  on 
that  subject.  In  1900  Blauel's'  paper  also  appeared,  entitled  "  Ueber 
Sarcome  der  Ileocecalgegend  " — a  collection  of  eight  cases,  including 
two  of  his  own. 

The  operative  side  of  the  question  of  sarcoma  of  the  bowel  has  beeu 
recently  dealt  with  by  Van  Zwalenberg,'"  who  has  tabulated  fifteen 
cases  of  resection  of  the  bowel  for  sarcoma. 

Of  the  above-mentioned  papers  Blauel's  is  the  only  one  which  pays 
especial  attention  to  any  portion  of  the  large  bowel.  To  avoid  mis- 
understanding, however,  it  must  be  remembered  that  the  subject  of 
sarcoma  of  the  rectum  is  not  included  in  the  above  group.  The  rectum 
is  the  region  of  the  bowel  which  is  most  frequently  the  seat  of  sarcoma. 
Clinically  it  can  be  well  separated,  as  a  rule,  from  what  might  more  prop- 
erly be  regarded  as  internal  sarcoma,  and,  according  to  Paneth"  and 
Rosenheim,"  it  differs  very  little  in  its  manifestations  from  carcinoma  of 
the  same  region.    We  have,  therefore,  excluded  it  from  our  consideration. 

The  opportunitj'  of  studying  a  case  of  sarcoma  of  the  ascending  colon 
from  a  clinical  and  pathological  stand-point  having  offered  itself,  we 
have  deemed  it  of  sufficient  interest,  in  connection  with  a  report  of  the 
case,  to  collect  and  analyze  as  many  other  cases  of  primary  sarcoma  of 
the  caecum  and  colon  as  possible.  To  this  end  we  have  availed  our- 
selves of  a  number  of  cases  reported  in  the  list  of  contributions  men- 
tioned above,  and  collected  sundry  others  from  the  literature  at  large. 

The  following  is  the  history  of  our  case : 

John  C,  aged  four  years,  was  first  seen  at  the  surgical  clinic  of  the 
Children's  Hospital,  March  19,  1900.  He  was  referred  from  the  med- 
ical clinic,  where  he  had  been  under  treatment  for  some  time.  His 
history  was  as  follows  : 

Parents  both  living  and  in  good  health.  jNIother  had  been  very 
sickly  before  this  child  was  born.  One  other  child,  an  older  sister, 
living  and  well.  The  patient,  a  handsome,  fair-haired  boy,  had  no 
sickne.«s  of  note  until  about  a  year  ago.    He  had  had  an  inguinal  hernia 
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for  two  and  a  half  years.  One  year  before,  in  1899,  while  in  England, 
he  had  been  very  ill,  the  exact  nature  of  the  malady  being  obscure, 
except  that  he  presented  a  prominence  of  the  abdomen  (which  is  stOl 
present),  and  the  physician  told  his  mother  that  the  liver  was  enlarged. 
For  several  months  past  he  has  suffered  from  dyspeptic  symptoms,  has 
been  losing  flesh,  and  is  constipated  at  times.  An  examination  of  the 
patient  showed  him  to  be  a  rather  anjemic  child,  of  normal  stature,  and 
not  much  emaciated.  The  physical  examination  gave  negative  results, 
until  the  abdomen  was  reached.  This  was  prominent,  and  palpation 
at  once  revealed  the  presence  of  a  rather  hard  mass  occupying  the 
anterior  median  aspect,  apparently  filling  up  the  umbilical  and  epi- 
gastric regions,  and,  as  far  as  could  be  determined,  not  continuous  with 
either  liver,  spleen,  or  kidneys,  there  being  a  zone  of  resonance  around 
it  which  separated  it  from  the  areas  normally  occupied  by  these  organs. 
The  mass  gave  the  impression  of  being  under  or  near  the  anterior 
abdominal  wall,  with  no  intestine  separating  or  coming  between  them. 
There  were  no  evidences  of  ascites. 

The  diagnosis  lay  apj^arently  between  a  tuberculous  peritonitis  and 
some  form  of  abdominal  tumor.  Dr.  Samuel  Ashhurst  examined  the 
case  with  us,  and  it  was  determined  to  put  the  child  on  medical  treat- 
ment, with  the  possibility  of  the  condition  being  a  tuberculous  one,  and 
to  keep  him  under  observation  for  a  time  before  proceeding  to  an  opera- 
tion. Inunctions  of  mercurial  and  belladonna  ointments,  equal  parts, 
were  ordered,  with  iron  and  cod-liver  oil  internally.  The  patient  was 
not  admitted  to  the  hospital. 

A  few  days  later,  March  26th,  the  patient  developed  a  well-marked 
case  of  measles,  which  precluded  all  thoughts  of  operation  for  the  time. 
The  urine  was  examined  and  found  to  be  negative,  the  only  note  being 
of  the  presence  of  abundant  amorphous  urates.  Following  the  attack 
of  measles,  the  distention  of  the  abdomen  became  much  greater.  On 
April  1st  it  was  noted  that,  owing  to  rigidity  of  the  abdominal  walls, 
the  examination  of  the  abdomen  was  unsatisfactory.  There  was  reso- 
nance over  the  entire  surface,  and  the  xiphoid  cartilage  was  pushed  for- 
ward, protruding  beneath  the  skin. 

Following  this  date  a  febrile  temperature  developed,  varying  from 
100.-5°  to  102.5°,  and  being  highest  in  the  evening.  The  tympanitic 
distention  of  the  abdomen  became  so  pronounced  as  to  embarrass 
respiration,  the  abdominal  walls  being  rigid,  the  veins  dilated,  the 
umbilicus  pouting,  but  with  no  ascites.  No  obstruction  of  the  bowels 
was  present.    Food  seemed  to  cause  discomfort,  and  there  was  evidently 
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abdomiual  paiu  or  at  least  discomfort  at  other  times.  Eneinata  of  tur- 
pentine and  the  passage  of  a  catheter  were  resorted  to  in  order  to  relieve 
distention,  and  on  April  8th  the  child  passed,  after  an  enema,  a  piece  of 
fleshy  tissue,  about  four  inches  long  and  less  than  half  as  wide,  which 
resembled  bowel  wall,  being  thick,  of  fleshy  consistence,  and  dark  red 
in  color.  Under  the  microscope  it  seemed  to  be  composed  of  fibrin, 
but,  unfortunately,  no  careful  histological  examination  of  it  was  made. 

Fallowing  this  the  temperature  remained  elevated  for  about  two  and  . 
one-half  weeks,  while  emaciation  became  more  and  more  marked,  and 
the  difficulty  in  feeding  increased.  The  distention,  which  had  been  so 
extreme,  became  gradually  reduced,  being  apparently  lessened  by  the 
use  of  inunctions  of  mercurial  and  belladonna  ointments  and  the  appli- 
cation of  a  tight  binder.  The  child  was  very  peevish  and  resisted 
examination. 

By  May  5th  the  temperature  had  remained  normal  for  some  days, 
but  weakness  and  emaciation  were  progressive.  He  had  vomited  a 
great  deal  for  two  or  three  days,  and  complained  of  pain  at  the  nape  of 
the  neck.  There  was  a  somewhat  troublesome  cough,  but  no  definite 
pulmonic  signs.  The  bowels  moved  naturally.  There  was  still  some 
distention  of  the  abdomen  at  the  costal  margin,  but  not  much  below 
this.  The  mass  could  be  again  distinctly  outlined,  but  now  in  the 
right  iliac  region.  The  detection  of  the  tumor  had  been  impossible 
while  the  distention  was  so  pronounced. 

The  child  now  refused  almost  all  food  and  medicine.  A  few  days 
later  the  left  foot  and  leg  ^became  swollen  and  oedematous,  and  he 
developed  what  the  mother  described  as  convulsions — spells  accom- 
panied with  crossing  or  rolling  upward  of  the  eyes,  movements  of  the 
arms  and  legs,  and  followed  by  coma.  Heveral  of  these  occurred  in  the 
twenty-four  hours.  Examination  of  the  urine  showed  only  a  small 
amount  of  albumin.  Occasional  movements  of  the  bowels  were  noted. 
On  May  14th,  after  having  vomited  everything  for  some  days,  and  with 
no  new  symptoms,  he  died,  apparently  of  asthenia,  being  emaciated  to 
the  last  degree.  At  no  time  after  the  unfortunate  attack  of  measles 
was  he  in  condition  to  undergo  laparotomy,  which  both  the  parents  and 
ourselves  looked  forward  to  as  offering  a  definite  solution  of  the  diag- 
nosis, and  perha])S  some  hope  of  relief. 

Palhologiml  Notes.  The  autoi)sy  was  performed  twenty-four  hours 
after  death,  and  the  following  notes  made  : 

The  body  is  emaciated  in  the  extreme.  Rigor  mortis  is  only  partially 
developed.     The  left  leg,  foot,  and  thigh  are  moderately  (iHlcmatous ; 
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no  scars;  slight  discoloration  in  the  dependent  portions  of  the  body. 
Incision  in  the  median  abdominal  line  reveals  a  very  slight  amount  of 
subcutaneous  fat.  The  incision  opens  up  a  cavity  in  the  shape  of  a 
sac  extending  from  above  the  umbilicus  nearly  to  the  symphysis  pubis. 
Laterally  it  extends  only  slightly  to  the  left  of  the  median  line,  while 
on  the  right  it  reaches  nearly  to  the  anterior  superior  spine  of  the  ilium. 
The  walls  of  this  sac  are  adherent  to  the  anterior  wall  of  the  abdomen, 
and  at  this  place  are  about  2  mm.  in  thickness.     To  the  right  and  pos- 


INTESTINAL        Ijfti^ 
OPEMINC  -^ 

Sarcoma  of  the  large  intestine,  showing  aneurisnial  sac  with  the  intestinal  openings  c 
the  posterior  wall. 


teriorly  they  increase  in  thickness  ;  the  greatest  thickness  is  about  2 
cm.,  and  at  the  posterior  portion  of  the  sac.  The  walls  of  the  sac  are 
composed  of  a  yellowish-white,  homogeneous  tissue,  of  rather  firm  con- 
sistency, the  external  surface  being  mainly  smooth,  except  in  places 
here  and  there,  especially  posteriorly,  where  it  is  somewhat  nodular. 
The  inner  surface  is  rather  granular.  The  capacity  of  the  sac  is  about 
one  pint,  and  at  the  autopsy  it  contained  about  twelve  ounces  of  a  tur- 
bid, yellowish  fluid,  devoid  of  any  special  odor. 
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On  examining  the  inner  surface  of  the  sac  the  posterior  wall  is  seen 
to  present  two  ojjenings,  which  correspond  with  the  entrance  and  exit  of 
the  ascending  colon.  In  the  space  between  these  two  openings,  which 
is  about  5  cm.  in  length,  no  naked-eye  vestiges  of  the  former  bowel  can 
be  found,  the  mucous  membrane  stopping  rather  abruptly  on  tlie  sur- 
face of  the  thickened  area  at  the  openings  of  the  bowel.  Externally  the 
sac  is  situated  about  18  cm.  above  the  ileocecal  valve,  is  pear-shaped, 
the  base  completely  surrounding  the  ascending  colon,  and  the  apex 
pointing  toward  the  median  Hue.  The  only  attachment  of  this  sac  to 
the  parietal  peritoneum  is  in  the  median  line  of  the  abdominal  wall 
along  the  line  of  incision.  After  removal  the  sac  measured  14  cm.  in 
its  vertical  by  11  cm.  in  its  transverse  diameter. 

The  remainder  of  the  peritoneal  cavity  in  the  immediate  vicinity  of 
the  sac  is  free  from  adhesions.  From  the  tumor,  along  the  mesenteric 
attachments  of  the  bowel,  both  above  and  below  the  sac,  there  is  much 
infiltration,  the  mesentery  being  in  places  a  full  centimetre  in  thickness. 
The  rest  of  the  abdominal  cavity  seems  quite  free  from  involvement, 
excepting  for  a  false  diaphragm  which  stretches  below  the  liver,  stomach, 
and  spleen,  forming  a  separate  cavity  for  these  organs.  There  is  an 
apparent  perisplenitis  and  perihepatitis  which  attaches  these  organs  to 
the  diaphragm. 

The  spleen  is  not  enlarged ;  the  capsule  is  thickened  and  in  places 
covered  with  a  distinct  yellowish-white  exudate.  The  organ  is  firmly 
attached  to  the  diaphragm  by  dense  adhesions.  On  section  the  surface 
is  brownish-red  in  color,  and  slightly  fibroid  in  character. 

The  liver  is  greatly  enlarged,  of  soft  consistency,  and  of  a  bright 
yellow  color.  The  outer  surface  is  smooth,  with  the  exception  of  several 
small  areas  which  present  a  yellowi.sh-white  exudate,  and  in  a  few 
places  it  is  adherent  to  the  diaphragm.  On  section  it  is  almost  blood- 
less, and  of  the  same  bright  yellow  color  throughout.  The  gall-bladder 
is  normal. 

The  organs  of  the  thoracic  cavity  are  to  all  appearances  normal,  with 
the  exception  of  one  mediastinal  lymph  gland,  which  is  distinctly  en- 
larged, and  on  section  is  homogeneous,  of  a  yellowish-white  color,  and 
of  rather  firm  consistency.  There  is  also  a  slightly  enlarged  lymph 
gland  on  the  thoracic  side  of  the  right  half  of  the  diaphragm.  The  lungs 
show  hypostatic  congestion,  but  no  evidence  of  tubercle  or  new  growth. 

The  kidneys  are  very  much  enlarged,  the  left,  which  is  the  larger  of 
the  two,  measuring  10  cm.  in  length  by  5  cm.  in  width,  and  4i  cm.  in 
thickness.     The  capsule   strips   easily.      They  both  present  a  slightly 
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lobulated  appearance,  with  irregular  nodular  prominences,  of  a  yel- 
lowish-white  color.  The  su|)erfieial  vessels  of  the  cortex  stand  out 
quite  prominently  on  this  yellowish-white  background.  On  section  the 
surface  presents  yellowi.sh-white  areas,  especially  prominent  in  the  cor- 
tex ;  these  areas  are  diffuse  in  places,  and  in  other  parts  distinctly 
circumscribed.  There  are  no  areas  of  softening,  and  the  bloodvessels, 
especially  of  the  medulla,  are  prominent.  There  seems  to  be  very  little 
of  the  normal  kidney  substance  remaining. 

The  suprarenal  glands  are  not  changed  in  appearance.  The  stomach 
appears  normal.  The  small  intestine  is  also  normal.  The  ca?ciim  and 
the  appendix  are  infiltrated,  especially  along  the  mesenteric  attachment, 
with  a  direct  continuation  of  the  growth.  The  retroperitoneal  and 
mesenteric  lymph  glands  are  enlarged  ;  some  show  the  yellowish-white 
appearance  so  characteristic  of  the  tumor  mass,  while  others  are  red 
and  soft. 

The  sac,  with  the  caecum  and  ascending  colon,  and  a  part  of  the 
ileum,  were  removed  intact,  as  were  also  pieces  of  the  liver,  spleen,  and 
left  kidney,  and  much  of  the  mesentery,  and  the  enlarged  retroperitoneal 
and  mediastinal  lymph  glands.  They  were  fixed  with  Miiller-formol 
solution,  etc.,  for  further  study. 

Microscopical  Examination.  Sections  were  made  from  the  thickest 
portion  of  the  sac  at  its  base ;  from  its  thin  upper  portion  ;  from  the 
posterior  wall,  including  the  afferent  and  efferent  openings  of  the  colon  ; 
from  the  appendix,  and  the  lymphatic  glands,  peritoneal  and  mediastinal ; 
from  the  spleen,  the  kidney,  and  the  liver.  Sections  from  the  thickest 
portions  of  the  sac  are  covered  on  the  outer  surface  with  peritoneum, 
and  are  composed  of  a  reticular  fibrous  network,  aggregated  here  and 
there  into  denser  masses  of  connective  tissue.  The  meshes  of  this  frame- 
work are  densely  packed  with  small,  round,  mononuclear  cells,  the  nuclei 
of  which  take  the  stain  moderately  well  and  show  very  distinctly  a 
chromatin  network,  some  also  showing  evidences  of  karyorrhexis,  and 
here  and  there  mitotic  figures.  Surrounding  the  nucleus  is  a  very  small 
rim  of  protoplasm.  In  the  denser  portions  of  the  connective-tissue 
framework  are  bloodvessels  of  moderate  size,  with  fairly  well-formed 
walls.  The  rest  of  the  tumor  contains  small  capillaries  with  distinct 
walls.  Near  the  inner  surface  of  the  sections  of  the  thick  portion  of 
the  sac  are  vestiges  of  smooth  muscle  fibre,  which  are  only  recognizable 
as  bundles  in  a  few  places,  owing  to  separation  of  the  individual  fibres 
by  the  infiltration  of  the  round  cells  previously  described.  This  area 
of  muscular  tissue  remaining  is  quite  close  to  the  internal  surface  of 
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the  sac,  showinir  that  tlie  mucous  nicnibraue  and  suhuiufosa  have 
sloughed  away. 

The  thin  portion  of  the  sac  in  relation  with  and  adherent  to  the 
anterior  abdominal  wall  is  covered  with  peritoneum,  and  shows  itself 
on  section  to  be  composed  of  two  layers — the  outer  is  composed  of 
fibrous  tissue,  with  few  nuclei  among  the  connective-tissue  bundles ;  the 
inner,  made  up  of  fibrous  tissue  infiltrated  with  chains  of  the  special 
round  cells  described.  The  walls  of  the  bloodvessels  here  are  also  well 
formed.  The  juncture  of  these  two  layers  is  more  or  less  defined, 
though  in  places  tlie  infiltration  to  the  fibrous  layer  is  quite  evident. 

A  longitudinal  section  taken  from  the  posterior  wall  of  the  sac, 
between  and  including  a  portion  of  the  afferent  and  efferent  parts  of 
the  colon,  in  connection  with  the  sac,  is  covered  with  peritoneum.  At 
each  end  of  this  section  the  bowel  is  about  normal  in  appearance,  except- 
ing for  a  very  slight  subperitoneal  infiltration  of  the  tumor  cells.  As 
we  approach  the  centre  of  this  section,  a  point  corresponding  with  that 
portion  of  the  sac  between  the  ends  of  the  bowel,  the  layers  of  the  intes- 
tine become  more  and  more  separated,  and  their  apj)earauce  altered  by 
the  increasing  infiltration  of  the  new  cells.  In  the  mucous  membrane 
the  tubules  become  shorter  and  further  apart,  and,  finally,  rather 
abruptly  disappear.  The  rauscularis  mucosa  gradually  disappears,  but 
the  bloodvessels  seem  to  become  more  numerous  and  greatly  dilated. 
In  places  they  have  an  angiomatous  arrangement.  The  muscular  layer, 
as  above  mentioned,  comes  near  the  surface  as  the  other  layers  disap- 
pear. The  individual  bundles  are  greatly  infiltrated,  so  that  in  the 
middle  of  the  thickened  area  only  an  individual  fibre  is  occasionally  seen. 

In  the  region  where  the  sac  springs  from  the  colon,  and  where  the 
tumor  infiltration  completely  surrounds  the  bowel,  the  new  growth 
pushes  its  waj'  between  the  two  layers  of  the  mesentery.  Along  the 
caecum  this  makes  a  partial  mantle,  and  on  reaching  the  appendix  com- 
pletely surrounds  the  entire  length  of  this  organ.  This  surrounding 
mantle  is  in  places  thicker  than  the  intestinal  wall  itself.  The  appendix 
is  infiltrated  in  all  its  coats,  to  such  an  extent  in  some  sections  that  the 
normal  structure  is  scarcely  to  be  recognized.  In  one  of  these  sections 
an  area  of  degeneration  resembling  caseous  material  is  to  be  seen.  This 
is  the  only  area  of  degeneration  found  in  the  tumor. 

The  lymphatic  glands  of  the  mesentery  in  the  region  of  the  tumor 
are  enlarged,  of  moderate  size  and  consistency,  and  on  section  they 
show  a  homogeneous  structure  of  whitish  color.  Microscopically  the 
capsule  of  the  gland  and  the  fibrous  trabeculie  show  distinct  thicken- 


SARCOMA     OF     THK     LAKGK     INTESTINE. 


173 


ing ;  in  places  the  capsule  is  distinctly  infiltrated  with  the  small  round 
cells,  and  in  some  glands  there  is  a  mantle  of  round  cells  surrounding 
the  gland. 

The  fatty  tissue  of  the  mesentery  between  the  glands  shows  tracts 
and  heaps  of  small  round  cells. 

The  same  structure  was  observed  in  the  isolated  enlarged  glaud  of  the 
mediastinum  and  in  the  enlarged  gland  found  on  the  thoracic  side  of 
the  diaphragm. 


Section  of  bowel  wall,  u-itli  subperitoneal  growth. 

Spleen..  The  capsule  and  trabecuhe  are  distinctly  thickened ;  the 
Malpighiau  bodies  appear  to  be  slightly  enlarged,  but  they  are  not 
distinctly  outlined.  What  was  at  autopsy  thought  to  be  a  perisplenitis 
is  found  to  be  a  deposit  of  small  round  cells  similar  to  those  of  the  tumor. 

Kidney.  The  nodules  observed  arising  from  the  surface  of  the  kid- 
ney are  composed  of  almost  pure  tumor  tissue.     They  exceptionally 
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show  an  altered  glomerulus,  as  the  ouly  remains  of  the  former  kidney 
substance.  Between  these  nodules  the  kidney  structure  is  more  in 
evidence,  although  the  tubules  are  separated  by  the  infiltrating  tumor 
cells.  The  cortex  is  greatly  thickened,  this  thickening  being  due  to 
the  new  growth.  The  medulla  is  less  involved,  and  the  tubules  of  the 
pyramids  in  many  places  show  only  slight  changes.  The  tubules, 
especially  in  the  cortex,  show  cloudy  swelling,  fatty  degeneration, 
necrosis,  and  in  places  desquamation  of  the  lining  epithelium. 


Section  of  kidney,  showing  glomerulus  and  intiltrating  tumor  cells. 

Liver.  The  sections  of  the  liver  present  a  remarkable  degree  of 
fatty  infiltration  and  degeneration  ;  in  fact,  these  changes  are  so  pro- 
nounced that  a  normal  liver  cell  can  scarcely  be  seen.  Along  the 
interlobular  connective  tissue,  especially  surrounding  the  vessels  and 
ducts,  there  is  a  beginning  infiltration  of  the  new  growth. 


Nearly  all  of  the  writers  on  sarcoma  of  the  intestine  have  prefaced 
their  remarks  with  comments  upon  its  rarity.  Statistical  proofs  of 
this  are  easily  found.  According  to  Baltzer,*  Stort  found  no  cases  of 
sarcoma  of  the  bowel  in  the  records  of  the  Berlin  Pathological  Institute 
from  1859  to  1875.  Baltzer  analyzed  fourteen  case.s,  three  of  his  own 
and  the  rest  collected  from  the  literature.  Nothnagel'  dwells  on  the 
comparative  infrequency  of  intestinal  sarcoma   compared   with   carci- 
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noma.  lu  the  Wiener  Allgemeiuen  Kraukeuhause,  from  1882  to  1893, 
of  2125  autopsies  on  cancer  cases  243  were  of  the  bowel.  Between 
the  same  periods,  of  243  sarcomata  only  3  were  of  the  bowel.  He 
quotes  Miiller,  who  found  in  Berne,  of  521  cancers,  41  of  the  intestine, 
and  of  102  sarcomata  bnt  1  of  the  intestine,  the  ileum.  Smoler,"  in  fifteen 
years,  from  1883  to  1898,  out  of  13,036  autopsies  found  13  cases  of  prim- 
ary sarcoma  of  the  small  intestine — a  proportion  of  1  to  1000.  Libnian 
was  able  to  collect  about  59  cases  in  all  of  sarcoma  of  the  small  intes- 
tine. 

When  we  compare  the  relative  frequency  of  sarcoma  of  the  large 
with  that  of  the  small  intestine,  we  find  it  universally  admitted  that 
the  latter  constitutes  the  larger  class  numerically.  Disregarding  for 
the  present  the  difference  between  lymphosarcoma  and  sarcoma,  which, 
as  Nothnagel  says,  while  pathologically  distinct,  cannot  he  separated 
clinically  from  each  other  in  this  locality,  we  are  able  to  collect  the 
following  data  :  Of  12  cases  mentioned  by  Nothnagel,  1  was  duodenal, 
3  in  the  jejunum,  4  in  the  ileum,  3  in  the  ciecum,  and  1  in  the  rectum. 
Nothnagel  remarks  on  the  difference  between  sarcoma  and  carcinoma 
of  the  bowel,  the  favorite  seat  of  the  latter  being  in  the  large  intestine. 
This  difference  is  present,  he  says,  at  least  in  the  case  of  lymphosarcoma, 
to  which  class  9  of  the  above  tumors  belonged.  Of  Smoler's  13  cases, 
2  are  included  in  our  list  as  probably  primary  in  the  large  intestine, 
although  he  includes  them  in  his  table  of  small  intestine  cases.  Treves" 
says  that  lymphosarcoma  is  rare  in  the  colon  alone,  and  much  more 
common  in  the  small  than  in  the  large  intestine.  Of  18  cases,  in  5  the 
tumor  was  located  in  the  stomach,  small  intestine,  and  colon;  in  1,  in 
the  stomach  and  small  intestine ;  in  3,  in  the  small  intestine  and  colon  ; 
in  8,  in  the  small  intestine  alone,  and  in  only  1  case  in  the  colon  alone. 
He  gives  the  ileocsecal  region  as  a  common  seat,  and  states  that  the 
tumors  grow  largest  in  this  locality.  Excluding  the  rectum,  he  gives 
the  small  intestine  as  the  most  common  site  of  sarcoma,  which,  he 
states,  is  very  rare  in  the  colon.  The  relative  frequency  is  given  by 
Rosenheim"  as  first  in  the  rectum,  and  next  in  the  small  intestine.  Of 
Blauel's"  8  cases  of  sarcoma  of  the  ileoc£ecal  region  we  have  included  6 
in  our  table  as  primary  in  the  caecum.  Of  10  cases  of  sarcoma  of  the 
intestine  studied  by  Ablon,"  2  were  in  the  large  bowel.  Libmau  states 
that  sarcoma  by  preference  occurs  in  the  small  intestine,  and  that  in 
the  large  intestine  (always  excepting  the  rectum)  they  are  much  less 
common,  and  he  quotes  Krueger  as  follows :  Of  38  cases,  16  were  in 
tiie  small  intestine,  1  in  the  ileum  and  ciecum,  2  in  the  crecum,  1  in  the 


176      JOHX    H.    JOPSON     AND    COURTLAXU    Y.    WHITE, 

a])peudix,  1  iu  the  transverse  colon,  1  iu  the  suiall  aud  large  intestine, 
ami  16  in  the  rectum. 

Libman  collected  59  cases  of  sarcoma  of  the  small  intestine ;  we 
have  found  in  our  search  but  22  cases  of  sarcoma  of  the  large  intestine. 
We  have  analyzed  these  eases  as  far  as  the  data  we  could  secure  per- 
mitted, with  the  following  results  : 

Age.  The  age  of  the  patients  ranged  from  under  two  years  to  over 
sixty.  There  were  seven  under  ten  yeai*s ;  certainly  two  and  probably 
three  between  ten  and  twenty  years ;  four  between  twenty  and  thirty  ; 
five  between  thirty  and  forty  ;  one  between  forty  and  fifty  ;  one  between 
fifty  and  sixty ;  and  one  over  sixty.  The  first  decade  contained  the 
greatest  number;  the  fourth  decade  the  next  greatest.  There  were 
only  three  cases  past  forty  years  of  age. 

Sex.  The  cases  were  nearly  equally  divided  iu  point  of  sex,  there 
being  12  males  and  10  females. 

Location.  Of  the  22  cases  which  we  have  tabulated  as  primary 
sarcomata  iu  the  large  bowel,  in  5  the  primary  location  was  open  to 
some  doubt,  there  being,  however,  a  strong  probability  that  it  was  in 
the  large  intestine.  In  2  of  these  there  was  involvement  of  the  last 
portion  of  the  ileum.  In  1  case — that  of  Lange — no  other  part  of  the 
intestine  was  involved,  but  the  growth  may  have  been  primary  in  the 
ovaries,  which  were  sarcomatous.  In  3  other  cases,  while  primary  in 
the  large  bowel,  it  involved  the  ileum  by  extension.  In  the  remaining 
14  cases  the  large  bowel  alone  was  the  seat  of  the  sarcoma.  AVhen  we 
study  the  location  of  these  tumors  more  in  detail  we  find  that  in  7 
cases  they  were  confined  to  the  caecum  (including  with  it  the  ileocecal 
valve  and  the  appendix) ;  in  5,  the  ca-cum  and  the  ileum  were  affected  ; 
in  3,  the  ca?cum  and  ascending  colon  ;  in  4,  the  transverse  colon  ;  in  1, 
the  descending  colon,  and  in  2,  the  sigmoid  flexure.  The  ciccum  is 
thus  seen  to  be  the  most  common  seat,  the  next  in  frequency  being  the 
caecum  and  ileum  ;  the  ileocjeeal  region  comprises  the  seat  of  12  out  of 
22  cases,  or  54.5  per  cent.  The  transverse  colon  stands  next,  being 
the  primary  seat  in  4,  or  18.1  per  cent. 

Size.  In  8  the  size  was  not  stated  ;  in  1  it  was  said  to  be  the  size  of 
a  man's  head,  while  in  3  it  was  the  size  of  a  child's  head ;  in  1  it  was 
compared  to  a  cricket-ball.  Briefly,  the  tumors  ranged  in  size  from 
that  of  a  hen's  egg  to  that  of  a  man's  head.  In  one  case  the  growth 
was  in  the  form  of  a  ring  (causing  partial  obstruction). 

Variety.  In  tabulating  the  tumors  from  the  morphology  of  the  cell 
we  have  preserved  separate  columns  for  small  round-cell  sarcoma  and 
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lymphosarcoma,  although  it  is  difficult  to  make  any  definite  boundary 
between  these  two  classes.  Where  the  reporters  have  described  them 
as  such,  or  from  their  histological  examination  they  have  seemed  to  us 
to  fall  in  this  group,  we  have  included  them  as  lymphosarcoma ;  where 
they  have  been  described  as  small  round-cell  sarcoma  we  have  classified 
them  under  this  head.  In  2  cases  the  type  of  cell  was  not  stated.  Of  the 
remaining  20,  10,  or  50  per  cent.,  were  round-cell  sarcomata;  9,  or  45 
per  cent.,  were  lymphosarcomata,  while  1  was  of  the  spindle-cell  variety. 

Metastasis.  Of  19  cases  in  which  the  data  as  to  metastasis  was 
given  the  abdominal  lymphatic  glands  were  involved  in  13,  or  68.4  per 
cent.;  the  peritoneum  in  5,  or  26.3  percent.;  the  small  intestine  (by 
metastasis,  not  by  extension)  in  2,  or  10.5  per  cent. ;  the  lung  in  2,  or 
10.5  per  cent.;  the  kidney  in  2,  or  10.5  per  cent.;  the  spleen  in  2, 
or  10.5  per  cent. ;  the  liver  in  3,  or  15.7  per  cent. ;  other  glands  in  2,  or 
10.5  per  cent. ;  the  epididymis  and  spermatic  cord  in  1  ;  the  mesentery 
(subperitoneally)  in  1  ;  the  orbit  in  1,  and  in  1  case  there  was  a  secondary 
growth  in  the  large  intestine.  In  1  case  there  was  no  metastasis,  and  of 
the  3  cases  in  which  the  data  was  wanting  1  ease  reeovered  after  operation. 

The  abdominal  lymphatics  are  thus  seen  to  be  by  far  the  most  common 
sites  for  the  deposit  of  metastatic  growths,  with  the  peritoneum  next  in 
point  of  frequency.  Except  where  the  peritoneum  is  involved  by  con- 
tinuity the  road  of  dissemination  of  the  infecting  cells  is  through  the 
mesentery,  and  this  would  explain  the  frequent  and  early  involvement 
of  these  glands  which  was  present  in  many  of  the  cases  at  autopsy  and 
in  those  subjected  to  radical  operation. 

Etiology.  The  etiology  is  as  obscure  as  is  the  case  in  internal 
malignant  diseases  elsewhere.  In  at  least  two  of  our  cases  there  was  a 
strong  family  predisposition  to  malignant  disease,  and  there  was  a  history 
of  abdominal  traumatism  of  doubtful  influence  in  two  others.  Flex- 
ner''  and  Libman*  have  called  attention  to  peculiar  bodies  which  they 
detected  in  sections  from  lymphosarcomata  of  the  stomach  and  small 
intestine,  which  they  regarded  as  possibly  standing  in  the  relationship 
of  causative  organisms. 

Origin  of  Tumor.  The  place  of  origin  of  the  above  tumors  is 
rather  difficult  to  locate  on  account  of  the  size  of  the  tumor  and  the 
involvement  of  the  bowel  when  the  subject  presents  itself  either  to  the 
operator  or  to  the  pathologist ;  but  from  the  data  of  the  microscopical 
examination  of  the  tumors  which  we  have  been  able  to  collect,  and  from 
the  careful  examination  of  our  own  case,  it  seems  to  us  that  the  mucosa 
or  submucosa  is  the  starting-point  of  these  tumors,  and,  from  the  normal 
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histology-  of  the  intestine,  either  nmy  be  the  origin  if  we  take  for  granted 
that  they  have  their  origin  in  the  lymph  follicles.  From  the  nnicofn  or 
the  subraucosa  they  involve  the  other  coats — the  muscular  offering  the 
greatest  resistance,  and,  though  always  infiltrated,  traces  of  this  layer 
are  usually  found,  sometimes  as  the  only  remains  of  the  former  gut. 
The  subserous  coat,  from  its  position,  offering  very  little  resistance,  we 
find  the  greater  mass  of  the  tumor  usually  between  the  peritoneal  cov- 
ering and  the  remains  of  the  muscular  coat.  The  serosa  itself  is  rarely  . 
perforated.  This  corresponds  with  what  Baltzer  pointed  out  years  ago 
as  the  behavior  of  these  tumors  in  the  small  intestine.  The  absence  of 
stenosis  and  the  frequent  occurrence  of  dilatation,  sometimes  even 
aneurismal  in  charactpr,  as  in  our  own  case,  has  been  explained  in  the 
small  intestine  by  the  early  infiltration  and  paralysis  of  the  muscular 
fibres,  and  the  consequent  dilatation  by  accumulation  of  feces.  How- 
ever, the  early  involvement  of  the  submucosa,  with  its  plexus  of  nerves, 
must  not  be  forgotten  as  possibly  a  potent  factor  in  this  dilatation. 

The  alterations  produced  in  the  segment  of  bowel  involved  may  be 
classified  as,  first,  involvement  of  the  whole  circumference  of  the  bowel 
in  a  rather  limited  space,  forming  a  rounded  tumor  with  or  without 
dilatation  of  the  lumen.  This  is  the  most  common  condition.  The 
dilatation  may  be  actually  aueurismal  in  extent,  due  to  stretching  of 
the  infiltrated  wall  or  to  extensive  ulceration  and  breaking  down  of 
the  interior  of  the  tumor.  In  about  20  per  cent,  of  these  cases  the 
tumor  was  situated  only  on  one  side  of  the  gut.  Again,  the  bowel  may 
be  converted  into  a  thick-walled  tube,  the  infiltration  extending  over  a 
considerable  distance  in  the  bowel.  In  the  transverse  colon  the  tumor 
tends  to  proliferate  in  the  great  omentum,  the  bowel  losing  itself  in  the 
mass.  In  only  one  case  was  the  tumor  of  the  narrow,  ring-shaped, 
stenosing  type  often  seen  in  carcinoma. 

Degeneration.  The  common  degeneration  of  the  tumor  consists 
•of  ulceration  of  the  mucous  membrane  over  the  tumor  mass,  softening 
within  the  tumor  mass,  and  subsequently  cavity  formation.  This  soften- 
ing may  lead  to  perforation,  with  direct  communication  to  the  peri- 
toneum, and  suppurative  peritonitis  (in  one  case  purulent  peritonitis 
was  found  without  discoverable  perforation),  or  perforation  may  follow 
adhesion  between  the  tumor  and  loo])s  of  the  small  intestine,  as  in 
Blauel's  second  case  fXo.  18). 

Symptomatology.  In  5  of  the  22  cases  little  or  uo  clinical  history 
was  obtained  from  the  sources  at  our  command.  Emaciation  waa 
mentioned  as  being  present  in   11  cases;  in  10  it  was  not  mentioned; 
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in  1  case  it  was  not  present.  It  is  thus  seen  to  be  a  frequent  symptom, 
as  might  be  expected  from  the  nature  of  disease.  In  our  case,  as  in 
several  others,  it  was  extreme.  In  the  case  in  which  it  was  not  present 
death  was  due  to  septic  peritonitis,  and  not  to  cachexia  and  exhaustion, 
which  are  common  causes  of  death. 

Fever  was  present  in  9  cases,  usually  a  moderate  elevation,  especially 
noted  before  death.  In  1  case,  in  which  there  was  a  secondary  infec- 
tion (probably  with  the  bacillus  aerogenes  capsulatus  and  another 
organism),  there  was  high  fever,  running  uj)  to  104.4°  F.  for  the  last 
four  days  of  life. 

CEdem.\  of  both  lower  extremities  was  present  in  1  case,  and  of  the 
left  lower  extremity  in  our  own.  Pressure  upon  the  iliac  veins  might, 
with  general  weakness  and  position,  be  considered  as  the  cause.  Ascites 
was  very  rarely  present. 

TcMOR  was  detected  in  16  cases.  It  was  not  detected  in  2,  not  noted 
in  the  history  in  3  (although  2  of  these  were  operated  upon),  and  in  1 
no  data  were  obtainable  (Hofmokl,  Case  No.  21).  The  presence  of  a 
tumor  is  thus  seen  to  be  a  most  noticeable  symptom. 

The  locality  in  which  the  tumor  was  detected  during  life  varied  con- 
siderably. In  7  it  was  outlined  in  the  right  iliac  fossa,  in  1  of  these 
cases  there  being  two  other  tumors  in  other  localities.  In  2  it  was 
primarily  in  the  median  umbilical  region,  one  of  these  lat«r  shifting 
to  the  right  iliac  fossa,  and  the  other  extending  over  the  greater 
portion  of  the  abdomen.  One  was  in  the  epigastric  region,  and  4 
were  situated  to  the  left  of  the  median  line,  1  being  in  the  left 
umbilical  region,  1  in  the  left  hypogastric  region,  and  2  in  the  left 
hypochondriac  and  left  lumbar  regions.  The  frequent  presence  of  the 
tumor  in  the  right  iliac  region  corresponds  with  the  frequent  ileocecal 
location  of  the  growth.  In  all  of  the  7  cases  in  which  the  tumor  was 
observed  to  be  situated  here,  the  ileocecal  region  was  found  to  be  the 
site  of  the  tumor,  with  1  exception,  that  in  which  2  other  tumors 
were  detected  during  life,  in  which  the  transverse  colon  was  the  primary 
site,  and  in  which  there  were  numerous  metastatic  growths.  The  next 
most  common  location  was  to  the  left  of  the  median  line.  Of  the  2 
cases  observed  in  the  left  umbilical  and  hypogastric  regions,  1  was  of 
the  transverse  colon,  and  1  of  the  sigmoid  flexure.  Of  the  2  in  the 
left  hypochondriac  and  lumbar  regions,  1  was  a  csecal  tumor  with 
intussusception  of  the  ileum  and  cscum  into  the  colon,  and  1  was  of 
the  sigmoid  flexure.  The  epigastric  tumor  sprang  from  the  ileocsecal 
region  of  the  bowel,  and  here,  also,  there  was  intussusception.     Of  the 
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2  in  the  umbilical  region,  1 — our  own  case — was  of  the  ciecum  and 
ascending  colon,  which  afterward  shifted  to  the  right  iliac  region,  and 

1  was  a  tumor  of  the  transverse  colon.  The  sarcomata  of  the  csecal 
region  of  the  large  intestine  are  thus  seen  to  l)e  usually  observed  in  the 
corresponding  area  of  the  abdominal  surface,  but  may  be  detected  in 
the  median  line,  or,  where  there  is  an  intussusception,  in  the  epigas- 
trium or  left  hypochondrium  and  left  lumbar  region.  Tumors  of  the 
transverse  colon  usually  occupy  a  median  position,  sagging  downward  ; 
tumors  of  the  sigmoid  may  be  looked  for  to  the  left  of  the  median  line. 

In  the  majority  of  cases  in  which  the  clinical  symptoms  were  given 
the  tumor  was  described  as  hard,  sometimes  of  a  smooth  and  sometimes 
of  a  nodular  feel,  rounded  or  flat,  and  in  two  cases  there  was  a  sense  of 
fluctuation  elicited  on  palpating  it. 

Mobility.  It  was  more  than  twice  as  often  stated  to  be  movable  as 
immovable,  and  in  2  cases  it  is  noted  that  it  moved  with  respiration. 
The  liver  was  sometimes  displaced. 

The  tumor  was  frequently  found  to  be  tender  on  iKilpation. 

Gastro-intestinai,  Symptoms.  These  were  mentioned  in  14  cases, 
or  63.6  per  cent.  They  were  mainly  pain,  anorexia,  and  vomiting. 
Pain  was  present  in  the  majority  of  cases;  in  fact,  in  only  1  was  it 
stated  to  be  absent.  Several  other  incomplete  cases  made  no  reference 
to  it.  In  3  it  wtis  increased  on  taking  nourishment,  and  in  1  during 
urination.  It  was  twice  the  first  symptom  noticed,  and  it  was  often 
severe,  periodical  in  some,  acute  in  some,  and  colicky  in  others.  It 
was  alwaj's  referred  to  the  abdomen,  but  not  always  to  the  tumor. 

In  3  cases  it  simulated  appendicular  pain  in  character  and  location, 
and  in  these  cases  the  tumor  was  in  the  ileoc:ecal  region. 

Other  occasional  symptoms  were:  bloody  stools,  3  cases;  diarrhoja, 

2  cases,  and  general  dyspeptic  symptoms  were  present  in  9  cases. 
Obstrijction.     The  absence  of  obstruction  in  the  large  majority  of 

cases  is  one  of  the  striking  characteristics  of  this  form  of  malignant 
disease  of  the  large  bowel,  and  is  a  characteristic  which  it  shares  with 
sarcoma  of  the  small  bowel,  and  which  separates  it  sharply  from  car- 
cinoma of  the  same  locality.  It  was  certainly  absent  in  13,  or  59  per 
cent.,  and  it  was  not  noted  in  the  history,  and,  therefore,  probably 
ab.sent  in  6  cases.  It  was  complete  in  1  and  incomplete  in  1,  and  in  1 
the  clinical  history  was  not  obtainable.  In  1  of  the  13  cases  obstruction 
was  present  once  during  the  course  of  the  disease,  from  twisting  of  the 
tumor,  as  the  symptoms  disappeared  after  manipulation  ;  hence  obstruc- 
tion in  its  truest  sense  did  not  exist  in  this  case. 
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lu  the  case  of  complete  obstruction  (Horn)  the  seat  of  the  tumor  was 
iu  the  descending  colon.  It  was  the  only  case  of  the  spindle-cell  type, 
and  the  obstruction  was  due  to  almost  complete  stenosis,  with  impaction 
of  a  small  fecal  mass.  In  the  case  of  incomplete  obstruction,  one  of 
Debrunner's  (Case  No.  4\  the  tumor  was  a  ring-shaped,  round-cell  sar- 
coma of  the  sigmoid  flexure.  Thus  the  only  tumors  producing  obstruc- 
tion were  located  in  the  descending  portion  of  the  large  bowel. 

Obstruction  in  this  class  of  tumors  involving  the  small  intestine  has 
always  been  due  to  intussusception,  volvulus,  or  adhesions.  In  2  of 
our  series  of  cases  intussusception  was  found  (both  tumors  of  the  ileocecal 
region),  and  in  neither  did  it  cause  obstruction. 

DisTENTiox.  While  not  a  constant  symptom  this  was  observed  quite 
frequently,  being  especially  noted  iu  eight  cases,  often  in  a  marked 
degree ;  in  one  case  only  was  it  due  to  obstruction. 

Appexdicitis  Si.mulated.  In  Libman's  paper  on  sarcoma  of  the 
small  intestine  he  reports  five  cases,  in  three  of  which  the  clinical 
picture  was  very  similar  to  that  considered  diagnostic  of  appendicitis. 
He  lays  much  stress  on  this  important  clinical  observation,  and  remarks 
that  in  attempting  to  ascertain  whether  such  resemblance  had  been 
noticed  before  he  found  that  the  clinical  picture  was  an  unknown  one. 
He  is  not  the  first,  however,  to  call  attention  to  the  fact  that  sarcoma 
of  the  bowel  may  closely  simulate  appendicitis.  Orth,*  in  1890,  in 
speaking  of  the  diagnosis  of  sarcoma  of  the  intestine,  dwelt  upon  the 
difficulty  in  separating  some  cases  of  typhlitis  and  perityphlitis  from 
it.  AVharton,'"  in  1892,  published  a  paper  entitled  "  Sarcoma  of  the 
Caecum  Simulating  Appendicitis,"  and  in  the  case  he  reported  explora- 
tion was  necessary  to  differentiate  between  these  conditions  (Case  No. 
11).  He  personally  narrated  to  us  the  history  of  another  case,  in  which 
the  resemblance  was  as  striking  (Case  No.  12).  In  one  of  Blauel's  cases, 
also,  is  an  attack  of  supposed  appendicitis  noted  as  preceding  the  dis- 
covery of  the  tumor.  The  fact  that  the  appendix  is  very  often  the  seat 
of  infiltration  in  ileocecal  growths  may  be  partly  responsible  for  the 
symptoms. 

There  are  practically  no  data  iu  the  cases  which  we  have  collected  in 
reference  to  the  condition  of  the  blood,  although  the  patients  were  often 
said  to  be  anaemic.  One  case  (Fisher,  Case  No.  19)  gives  the  blood 
examination  three  days  before  death  :  Haemoglobin,  50  per  cent. ;  no 
poikiloeytosis  or  leucocytosis.  There  is  a  similar  lack  of  data  in  the 
urinary  examinations.  In  our  own  case  albumin  was  noted  late  in  the 
course  of  the  disease.    In   Baracz's  case  blood  cells  and  blood   casts 
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were  preseut  in  small  (luantity,  without  iuvolvement  of  the  kidney.    In 
two  cases  the  urine  w:x.s  normal. 

Secondary  Infection.  In  Fisher's  case  (No.  U)),  where  the  sarcoma 
was  located  in  the  cfeeum,  the  patient,  a  male,  aged  twenty-eight  years, 
first  detected  the  tumor  three  weeks  before  admission  to  the  hospital. 
One  week  later  he  developed  abdominal  pain,  followed  by  swelling  of 
the  gums  and  bleeding,  and  later  by  the  appearance  of  a  purpuric 
rash  liberally  scattered  over  the  front  of  the  body  and  the  neck  and  . 
arms.  Epistaxis  was  present.  The  blood  showed  50  per  cent,  hiemo- 
globin,  and  no  leucocytes  or  poikilocytes.  There  was  irregular  fever 
during  the  three  days  he  was  under  observation  in  the  hospital.  He 
died,  and  at  the  autopsy  the  subcutaneous  tissues,  especially  of  the  neck 
and  scrotum,  and  the  peritoneal  cavity,  were  distended  with  gas  ;  and 
there  were  small  gaseous  cysts  scattered  thickly  through  the  tumor  and 
the  spleen,  and  present  in  the  liver,  and  to  a  less  extent  in  the  kidney. 
Aerobic  cultures  were  sterile  ;  anaerobic  not  made.  ]\Iicroscopically 
many  bacilli  were  found  in  the  growth  among  the  sarcoma  cells  around 
the  cysts,  often  in  pairs,  and  showing  a  clear  space — probably  an 
unstained  capsule — around  each  bacillus.  He  regarded  this  germ  as 
probably  the  bacillus  aerogenes  capsulatus,  and  the  infection  as  prob- 
ably a  mixed  one.  He  refers  to  the  case  of  Hilton  Fagge  as  showing 
the  association  of  sarcoma  with  purpura.  He  thinks  the  sarcoma  acts 
by  lowering  resistance  and,  at  the  same  time,  providing  a  portal  of 
entrance  for  the  germ.  Hilton  Fagge's"  case  was  one  of  sarcoma  of  the 
end  of  the  ileum  and  the  ileocaecal  valve,  and  the  symptoms  bore  a  strik- 
ing resemblance  in  some  points  to  those  of  Fisher's  case  just  described. 
It  is  not  included  in  our  list  of  cases.  The  symptoms  were  entirely 
those  of  secondary  infection.  After  some  exposure  the  patient  suffered 
for  several  weeks  from  scattered  pains  in  some  of  the  joints,  especialh* 
the  hips  and  shoulders,  without  effusion,  and  had  fever  and  acid  sweats. 
When  admitted  to  the  hospital  about  a  month  later  he  was  supposed  to 
have  rheumatic  fever.  He  then  developed  a  purpuric  rash,  with  hema- 
turia, great  swelling  of  the  eyelids  and  scrotum,  and  ecchymosis  of  the 
conjunctiva;.  Nodules  appeared  at  the  sites  of  some  of  the  purpuric 
spots.  After  death,  about  two  months  after  the  onset  of  the  symp- 
toms, decomposition  rapidly  set  in,  and  sixteen  hours  later,  at  the  time  of 
an  autopsy,  was  quite  advanced.  The  scrotum,  thighs,  and  up])er  arms 
were  emphysematous.  The  nodules  in  the  skin  proved  to  be  sarcomatous. 
DfRATiON.  It  is  difficult  to  estimate  the  duration  of  the  disease  in 
this  class  of  cases,  as  in  all  of  internal  malignant  disease  where  the  his- 
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tory  and  the  symptomatology  have  to  be  depended  upon,  for  the  new 
growth  is  undoubtedly  present  for  some  time  before  the  patient  or  the 
physician  discovers  it.  Hence  the  duration  can  be  estimated  only  from 
the  time  of  onset  of  the  symptoms.  In  the  cases  not  subjected  to 
radical  operation,  the  duration  of  life  varied  from  one  to  eighteen 
months  ;  in  the  cases  in  which  a  radical  operation  was  performed,  the 
duration  of  symptoms  varied  from  one  week  to  five  years  before  opera- 
tion, although  in  the  latter  case  the  tumor  had  been  observed  for  only 
eight  months.  One  case  not  operated  upon  gave  no  definite  symptoms 
until  obstruction  developed  a  few  days  before  death. 

The  usual  causes  of  death  iu  non-operative  cases  were  cachexia  and 
exhaustion.  These  were  noted  in  at  least  6  cases — in  1,  associated 
with  recurrence  after  the  operation.  In  another  case  with  wide-spread 
metastasis  the  cause  of  death  was  given  as  heart  failure  ;  this  was  also 
probably  due  to  exhaustion.  Two  cases  died  of  purulent  peritonitis, 
probably  due  to  infection  from  the  bowel ;  in  1  of  these  eases  there 
was  incomplete  obstruction.  One  case  died  of  acute  obstruction,  and 
another  from  mixed  infection  (purpura  hemorrhagica). 

Fourteen  of  the  22  cases  were  subjected  to  operation.  In  4  cases  the 
scope  of  the  operation  was  purely  exploratory,  no  attempt  at  removal 
being  carried  out.  In  10  cases  resection  of  the  bowel  was  performed  ; 
5  recovered  from  the  operation,  and  5  died  as  a  result  of  it — a  mortality 
and  recovery  rate  of  50  per  cent.  each.  Of  the  5  cases  that  recovered 
1  died  of  recurrence  after  forty-seven  days.  In  1  no  data,  beyond  the 
fact  of  recovery,  were  attainable  :  1  was  well  after  six  months  ;  1  after 
seven  months ;  1  after  three  years.  The  last  case  (Orth's)  had  been 
operated  on  five  j'ears  previouslj'  for  sarcoma  of  the  ovaries  ;  while  the 
growth  in  the  bowel  may  have  been  secondary  to  that  in  the  pelvis, 
extirpated  five  years  before,  it  is  included  here  because  of  the  length 
of  time  intervening,  and  because  no  other  portion  of  the  bowel  was 
affected.  In  at  least  4  of  the  5  successful  cases  enlarged  lymphatics 
were  removed  from  the  mesentery  ;  and  the  fact  that  these  cases  recov- 
ered shows  that  the  prognosis  need  not  be  bad  on  this  account  alone,  and 
also  the  advisability  of  searching  for  and  removing  them. 

Diagnosis.  The  diagnosis  of  intestinal  sarcoma,  as  of  all  intra- 
abdominal tumors,  is  a  matter  of  much  uncertainty.  As  Osier  says,  it 
is  here  that  Bishop  Butler's  maxim  that  "  probability  is  the  rule  of 
life"  finds  true  application.  Of  14  of  our  cases  in  which  we  have 
recorded  the  diagnosis  made  before  operation  or  autopsy,  in  only  2  can 
the  tumors  be  said  to  have  been  fairly  accurately  localized  ;  in  Bouilly's 
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case  a  diaguosis  of  malignant  tumor  of  the  intestine  having  been  made, 
and  in  Orth's,  one  of  mesenteric  tumor.  They  were  taken  for  tumors 
of  the  kidney,  the  omentum,  the  ovary,  the  peritoneum,  the  lymphatic 
glands,  and  in  two  cases  they  strongly  simulated  appendicitis — an 
observation  of  considerable  importance.  Again,  the  presence  of  metas- 
tasis to  the  lymph  glands  and  the  peritoneum  may  give  rise  to  the  pres- 
ence of  multiple  tumors,  which  may  be  very  confusing.  We  will  briefly 
summarize  the  prominent  symptoms  presented  in  our  cases,  and  then 
compare  them  with  those  offered  by  sarcoma  of  the  small  bowel  and  by 
carcinoma  of  the  intestine. 

The  primary  symptoms  are  gastro-intestinal  manifestations  of  a  dys- 
peptic type,  especially  abdominal  pain,  anorexia,  and  vomiting  ;  pro- 
gressive, rapid  emaciation  ;  moderate  fever ;  abdominal  distention, 
usually  without  ascites,  but  occasionally  associated  with  oedema  of  the 
lower  extremities ;  and  the  presence  of  a  tumor,  which  is  more  often 
movable  than  immovable,  frequently  tender,  usually  of  firm  consistence, 
and  often  located  in  the  right  iliac  region.  The  absence  of  obstruction 
in  the  great  majority  of  cases  is  of  great  significance.  The  above  chain 
of  symptoms  occur  in  persons  of  any  age,  but  with  greatest  frequency 
in  those  under  forty  years,  and  with  relative  frequency  in  the  early 
years  of  life.  The  group  of  .symptoms  cited  does  not  differ  materiallj' 
from  that  associated  with  sarcoma  of  the  small  intestine,  except,  per- 
haps, the  more  frequent  location  of  the  tumor  in  the  right  iliac  fossa  in 
disease  of  the  large  intestine,  owing  to  the  frequent  location  in  the 
c;ecal  region.  The  tumor  may  be  very  tender  in  the  case  of  the  large 
intestine,  in  which  it  probably  does  not  differ  from  some  cases  of  tumor 
of  the  small  bowel,  which  in  the  majority  of  instances,  however,  are  said 
to  be  .slightly  or  not  at  all  tender.  Both  are  liable  to  be  complicated  by 
intussusception.  Kouig"  believes  invagination  in  intestinal  tumors  to 
be  more  common  than  is  usually  supposed,  citing  two  cases  in  discussion. 

Libmau's  statistics  show  that  in  the  small  intestine  sarcoma  may  be 
found  at  all  ages,  although  a  large  percentage  of  his  cases  were  past 
thirty.  A  peculiar  paleness  or  lividity  of  the  complexion  has  also  been 
d&scribed  as  rather  characteristic  of  cases  of  sarcoma  of  the  small  intes- 
tine by  both  Baltzer  and  Libman.  The  differential  diagnosis  between 
this  tumor  of  the  intestine  and  carcinoma  of  the  bowel,  as  well  as 
between  it  and  other  intra-abdominal  tumors,  will,  of  course,  arise. 
The  first  question  is  the  only  one  wc  need  refer  to  here.  Baltzer  laid 
stress  on  the  age,  sarcoma  occurring  earlier  ;  the  more  rapid  growth  of 
sarcoma  ;   the  absence  of  obstruction,  of  marked  tenderness,  and  of  pain 
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during  defecation  ;  the  early  appearance  of  cachexia  and  the  much 
greater  prominence  of  general  over  local  symptoms.  Libman  believes 
carciuoma  of  the  bowel  to  be  more  common  than  Baltzer  supposes  in 
early  life,  but  grants  that  under  fifteen  years  the  chances  are  in  favor 
of  sarcoma  ;  he  dwells  on  the  absence  of  external  glandular  involve- 
ment, the  absence  of  tenderness,  and  the  large  size  of  the  growth  iu 
cases  of  sarcoma. 

The  main  points  of  differentiation  would  seem  to  be  in  a  sarcoma  of 
the  large  bowel,  its  appearance  in  the  majority  of  cases  in  early  life 
(under  forty),  the  early  appearance,  rapid  growth,  and  large  size  of  the 
tumor,  the  quick  cachexia,  and  the  absence  of  obstruction  in  most  of 
the  cases.  Pain  and  tenderness  may  be  present  in  both  ;  but  pain  is 
an  early  and  rather  constant  symptom  in  sarcoma  of  the  large  intes- 
tine, while  in  carcinoma  it  does  not  usually  manifest  itself  until  symp- 
toms of  obstruction  develop. 

Prognosis  and  Treatment.  The  prognosis  without  operation  is, 
of  course,  bad.  The  life  of  the  patient  may  be  prolonged  through  a 
longer  or  shorter  period  of  suffering,  but  medicinal  treatment  of  specific 
nature  remains  to  be  discovered.  Libman  urges  the  use  of  arsenic 
where  resection  cannot  be  practised,  calling  attention  to  the  fact  that 
genuine  cases  of  lymphosarcoma,  usually  multiple,  or  of  the  skin,  have 
been  cured  by  its  exhibition,  either  internally  or  by  injection.  We 
know  of  no  cases  of  intestinal  sarcoma  so  relieved.  The  same  is  true  of 
the  use  of  Coley's  fluid.  On  the  other  hand,  operation,  with  resection 
of  the  growth,  offers  a  fair  chance  for  recovery  in  cases  taken  sufficiently 
early,  the  prognosis  being  at  least  as  good,  once  the  tumor  can  be  safely 
removed,  as  in  sarcoma  elsewhere.  It  is  contraindicated  in  cases  far 
advanced  in  cachexia,  which  would  be  unable  to  stand  the  shock  of 
operation,  or  where  there  is  any  other  reason  to  believe  that  the  wide- 
spread metastasis  so  characteristic  of  the  later  stages  is  present.  In 
cases  seen  early,  and  in  doubtful  cases,  exploratory  laparotomy  should 
be  undertaken  ;  14  out  of  our  22  cases  were  operated  upon.  In  4  the 
operation  was  simply  exploratory,  no  attempt  being  made  to  remove 
the  tumor.  In  10  cases  resection  was  practised  ;  5  of  these  died  as  a 
result  of  the  operation,  either  of  shock  or  of  peritonitis.  Of  the  5  that 
survived  the  operation,  1  died  in  forty-seven  days  of  recurrence.  Here, 
certainly,  some  metastatic  growth  had  been  present  and  not  detected  at 
operation.  Of  the  remaining  4  all  were  living  at  the  time  of  reporting. 
This  was  six  months  later  in  1  case,  seven  months  later  in  1,  three  years 
in  1,  and  not  stated  in  1.      In  at  least  4  of  these  5  cases,  as  has  already 
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been  remarked,  enlarged  mesenteric  glands  were  removed  at  the  opera- 
tion, showing  that  the  presence  of  metastasis  to  the  lymphatics  is  no  con- 
traindication to  operation,  and  also  the  necessity  of  searching  for  these 
glands  and  removing  them,  if  a  radical  operation  is  to  be  performed. 

An  operation  attended  with  a  mortality  of  50  per  cent,  is  a  for- 
midable one,  and  not  to  be  lightly  recommended  ;  but  when  we  con- 
sider the  brief  duration  of  life  without  it— about  five  and  one-half 
months  being  the  average  in  the  cases  not  operated  upon — and  the 
fairly  good  results  in  cases  which  survive  resection,  the  operation,  it 
would  appear,  should  be  advised  when  thorough  removal  seems  feasible 
or  likely.  The  section  of  the  bowel  should  be  made  through  a  healthy 
area,  well  to  each  side  of  the  microscopically  diseased  portion,  in  order 
to  get  beyond  the  infiltrating  cells  spreading,  sheet-like,  in  the  sub- 
mucosa  and  subserosa.  When,  on  opening  the  peritoneal  cavity,  the 
lymphatics  and  peritoneum  are  found  extensively  involved,  and  the 
liver  and  kidneys  large  on  palpation — and,  perhaps,  nodular — simple 
closure  of  the  wound  will  be  all  that  can  be  done  unless  obstruction  be 
present,  when  the  formation  of  an  artificial  anus  above  the  stenosed 
area  would  be  indicated. 

Van  Zwalenberg,"  in  a  study  of  15  cases  of  resection  of  the  bowel  in 
various  regions  for  sarcoma,  found  9  recoveries  and  6  deaths.  Children 
stood  operation  very  weU.  Of  5  cases  under  ten  years  of  age  only  1 
died. 

In  preparing  our  list  of  cases  we  have  excluded  those  reported  by 
Perceval,"  W.  S.  Thorne,™  and  Djeniil-Pacha."  In  Perceval's  case  the 
nature  of  the  tumor  is  too  uncertain  to  classify  it ;  in  Thome's,  from 
the  histological  examination,  the  tumor  was  probably  a  carcinoma,  and 
in  Djemil-Pacha's  case,  one  of  sarcoma  of  the  great  omentum  and  trans- 
verse colon,  the  tumor  was  probably  primary  in  the  omentum. 
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A  CASE  OF  COMPLETE  ABSENCE  OF  THE  VISUAL 
SYSTEM  IN  AN  ADULT.' 

By  WILLIAM  G.  SPILLER,  M.D. 

[Read  November  0,  1901.] 


Complete  absence  of  tlie  visual  system  is  of  very  rare  occurrence, 
especially  in  an  adult.  The  study  of  the  case  I  report  in  this  paper 
should  be  of  more  value  than  one  of  agenesia  of  the  visual  system 
in  a  newborn  child,  because  in  the  latter  portions  of  the  brain 
not  belonging  to  the  visual  system  are  imperfectly  developed,  and 
faulty  conclusions  may  therefore  be  drawn. 

The  boy,  T.  S.,  according  to  the  case-books  of  the  Pennsylvania  Training 
School  for  Feeble-minded  Children,  was  born  in  1878,  and  was  admitted  to 
the  School  March  12,  1895.  At  the  time  of  admission  he  weighed  thirty- 
eight  pounds,  and  his  height  was  three  feet  seven  inches.  He  was  an  idiot, 
absolutely  helpless,  and  very  unclean.  He  could  say  "  mamma,"  and 
nothing  more.  He  was  passionately  fond  of  music.  At  the  time  of  ad- 
mission to  the  school  he  appeared  to  be  about  eight  or  ten  years  of  .age. 

I  saw  him  on  July  30,  1897,  and  made  a  few  notes  on  his  condition.  I 
regarded  the  case  at  that  time  as  one  of  cerebral  spastic  paraplegia  of  the 
lower  limbs,  with  absence  of  the  eyeballs.  The  boy  was  unable  to  stand 
alone,  and  if  he  were  stood  up  and  not  supported  he  fell  backward.  When 
supported  he  could  take  a  few  steps,  but  in  so  doing  one  lower  limb  was 
moved  in  front  of  the  other  (crossed-leg  progression).  His  knee-jerks  were 
exaggerated,  but  ankle  clonus  was  not  obtained.  He  could  move  his  lower 
limbs  while  he  was  sitting,  and  there  was  not  excessive  rigidity  of  these  limbs 
on  passive  motion.  He  uttered  only  a  few  monosyllables.  His  palpebral 
fissures  were  very  small.  He  died  March  2,  1900,  and  the  necropsy  was 
made  two  days  later.  The  necropsical  notes  I  shall  use  only  in  so  far  as 
they  are  of  importance  for  the  understanding  of  the  case. 

'  From  the  WlUiam  Peyjper  Clinical  Laboratory  (Phoebe  A.  Uearst  Foundation). 
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The  body  was  that  of  a  child  apparently  about  twelve  years  of  age  (see 
Fig.  1),  though  in  reality  his  age  was  twenty-two  years.     No  signs  of  pu- 


A  ili'H'-'i'ii'ii  ■•!  i    -       1   '  ili-alh.    The  right  upper  limb,  the  fingers  of  both  hands, 

and  the  lower  limb*  are  slightly  contractured.    The  palpebral  fissures  are  small. 


The occipitallobes  have  been  cut  away.  A  portion  of  the  right  temporal  lobe  has  also 
been  cut  away  in  order  to  show  the  complete  absence  of  the  visual  system.  The  internal 
geniculate  body  (A)  is  well  shown,  but  no  trace  of  the  external  geniculate  body  or  of  an 
optic  tract  or  chiasm  can  be  found. 

berty  were  present.    The  testicles  were  not  in  the  scrotum  ;  the  right  testicle, 
quite  small,  was  found  in  the  inguinal  canal  just  above  the  pubes.     The 
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genitalia  were  like  those  of  :i  child  of  ten  years.  No  hairs  were  found  on  the 
pubes,  or  in  the  axilla?,  or  on  the  face.  The  circumference  of  the  head  was 
eighteen  and  three-fourth  inches;  the  length  of  the  body  was  forty-seven 
inches.  The  right  upper  limb  could  not  be  fully  extended  at  the  elbow, 
while  the  left  upper  limb  could  be  fully  extended.  Slight  contracture  of 
the  fingers  of  each  hand  was  observed,  so  that  the  finger.s  could  not  be  fully 
extended  when  the  hands  were  fully  extended  at  the  wrists.  The  fingers 
could  be  fully  extended  when  the  hands  were  flexed  at  the  wrists,  as  the 
contracture  of  the  flexors  of  the  fingers  did  not  then  interfere  with  the  ex- 
tension of  the  fingers.  The  lower  limbs  were  slightly  flexed  at  the  knees, 
and  could  not  be  fullv  extended. 


The  optic  thalami  are  well  shown.  The  anterior  colliculi  of  the  corpora  iinadrigeniina, 
especially  the  right  colliculus,  apfiear  smaller  than  the  posterior,  because  the  former  were 
further  from  the  camera. 


The  palpebral  fissure  of  each  eye  was  very  small,  and  the  orbits  contained 
only  a  small  amount  of  what  appeared  to  be  fibrous  connective  tissue.  Un- 
fortunately, permission  had  not  been  given  for  the  removal  of  the  orbital 
contents.     Nothing  resembling  an  eyeball  was  seen. 

The  optic  foramina  did  not  exist,  and  it  was  impossible  to  find  an  open- 
ing in  the  usual  situ;ition  of  these  foramina,  and  here  there  were  merely 
slight  depressions  in  the  skull.  No  trace  of  optic  nerves,  chiasm,  or  optic 
tracts  could  be  found.  (See  Fig.  2.)  There  was  no  sign  of  an  external 
geniculate  body  on  either  side,  and  the  thalamus  on  each  side  had  nothing 
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resembling  an  optic  tract  passing  from  it.  The  posterior  part  of  each 
thalamus  was  rounded  and  larger  perhaps  than  one  would  expect  to  find 
it  in  a  case  of  complete  agenesia  of  the  visual  system.  (See  Fig.  3.) 
The  brain    was    small,    firm,   and    not  cedematous.      The   left   ascending 


The  left  ascending  frontal  convolution  in  the  centre  for  the  ujiiht  linil)  i  L'.j 


The  upper  part  ui  the  right  cerebral  hemisphere,  showing  the  small  cuneus  (C*. 


frontal  convolution  in  the  centre  for  the  upper  limb  was  very  small  (.^ee 
Fig.  4),  to  which  fact  possibly  was  due  the  contracture  of  the  right  forearm 
(see  Fig.  1),  because  of  imperfect  development  of  the  nerve  fibres  inner- 
vating this  limb.     The  anterior  coUiculi  of  the  corpora  quadrigemina  were 
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fully  as  lari;e  and  as  well-developed  as  the  posterior.  The  occipital  lobes 
were  small,  and  the  cuneus  on  each  side  (see  Fig.  5)  was  small  and  the 
calcariiie  fissure  short.  The  lower  olives  were  covered  by  thick  bands 
of  nerve  fibres — /.  e.,  the  external  arcuate  fibres  were  unusually  well- 
developed. 

The  spinal  cord  was  small,  but  not  otherwise  abnormal. 

The  brain  was  hardened  in  formaline,  and  the  basal  ganglia  of  one  hemi- 
sphere were  cut  in  serial  sections,  while  those  of  the  other  hemisphere  were 


1 

i 

i 

1 

"" 
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Photograph  of  a  horizontal  section  of  one  cerebral  hemisphere,  showing  Meynert's  com- 
missure (B)  well  developed,  and  also  the  internal  geniculate  body  (C),  while  the  external 
geniculate  body  is  entirely  absent. 


preserved  intact  as  a  gross  specimen.  Sections  were  made  through  the  cor- 
tex of  the  left  calcarine  fissure,  and  stained  by  thionin  and  by  Weigerfs 
hsematoxylin  method.  Frontal  sections  were  made  thrcjugli  the  right 
occipital  lobe  in  order  that  the  optic  radiations  might  be  studied  when 
cut  transversely.  The  nerves  supplying  the  ocular  muscles  were  also  cut 
and  examined. 
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The  cortex  of  the  left  calcarine  fissure  stained  by  thionin  contained  many 
nerve-cell  bodies,  but  they  were  possibly  slightly  less  numerous  than  are 
the  cell  bodies  in  sections  from  the  corresponding  region  of  a  normal  brain, 
especially  in  the  third,  fourth,  and  fifth  layers.  The  giant  cells  of  the  third 
layer  were  represented,  but  were  possibly  not  so  numerous  as  in  a  normal 
brain.  The  fibres  of  Vicq  d'Azyr  of  the  cortex  of  the  calcarine  fissure 
were  not  very  distinct  in  .sections  stained  by  Weigert's  h.Tmatoxylin 
method,  but  they  were  not  entirely  absent. 

The  optic  radiations  in  the  frontal  sections  of  the  occipital  lobe  were  not 
entirely  absent,  but  the  area  occupied  by  them  was  not  very  distinct. 

Meynert's  commissure  was  normal,  and  stained  well  by  Weigert's  hsema- 
toxylin  method.    (See  Fig.  G.) 

Careful  examination  of  the  serial  sections  failed  to  show  the  slightest 
trace  of  an  external  geniculate  body  on  either  side,  although  the  internal 
geniculate  body  was  well  developed.  Fig.  6,  a  photograph  from  one  of  the 
sections,  shows  the  internal  geniculate  body  in  its  normal  size,  as  well  as  the 
inferior  posterior  portion  of  the  optic  thalamus,  but  the  external  geniculate 
body,  which  should  be  present  in  a  section  at  this  level,  is  entirely  absent. 
Comparison  with  Fig.  326  of  the  Anafomie  des  Centres  Nerreux,  vol.  i.,  by  J. 
and  A.  Dejerine,  is  instructive.  This  drawing  is  from  a  section  cut  in  the 
same  direction  as  that  represented  in  Fig.  6  of  my  series,  and  shows  the 
normal  size  of  the  external  geniculate  body  and  an  optic  tract  in  a  section 
from  this  level.  In  the  section  of  my  series  represented  in  Fig.  6  there  is 
no  trace  of  an  optic  tract. 

Some  few  medullated  nerve  fibres  are  found  within  the  pulvinar  in  my 
section,  but  those  in  the  posterior  portion  of  the  thalamus  are  much  fewer 
than  those  in  the  more  anterior  portions.  The  contrast  is  very  striking, 
and  is  represented  in  a  draw^ing  of  a  horizontal  section  (see  Fig.  7),  which 
should  be  compared  with  a  corresponding  section  from  a  normal  brain, 
as  shown  in  Fig.  321  of  the  Anatomic  des  Centres  Nerveux,  by  J.  and  A. 
Dejerine. 

The  habenula  in  the  horizontal  sections  appears  well  developed,  and  the 
fasciculus  retroflexus  of  Meynert  is  well  stained. 

In  the  photograph  the  anterior  colliculi  of  the  corpora  quadrigemina 
appear  smaller  than  the  posterior ;  but  this  is  merely  because  the  former 
were  further  from  the  camera. 

Sections  through  one  half  of  the  oculomotor  nuclei  stained  with  thionin 
contain  many  nerve-cell  bodies  belonging  to  these  nuclei,  and  these  cell 
bodies  stain  well  with  thionin  and  appear  to  be  normal.  They  are  possibly 
not  as  numerous  as  cell  bodies  in  oculomotor  nuclei  of  a  normal  brain.  Sec- 
tions through  one-half  of  the  oculomotor  nuclei  were  also  stained  by  the 
Weigert  hsematoxylin  method. 

Transverse  sections  of  the  extracerebral  portion  of  the  left  oculomotor 
nerve  near  the  cerebral  peduncles  stained  with  ammonium  carmine  show  an 
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apparently  normal  nerve.  The  nerve  is  possibly  smaller  than  an  oculo- 
motor nerve  from  a  normal  brain,  but  it  contains  no  sclerotic  areas.  It 
contains,  however,  some  areas  in  which  very  fine  nerve  fibres  form  distinct 
groups,  but  there  is  no  scarcity  of  large  nerve  fibres. 

Transverse  sections  of  the  right  oculomotor  nerve  are  very  similar  to 
those  of  the  left  oculomotor  nerve.  The  sections  stain  well  by  Weigert's 
ha^matoxylin  method. 


A  drawing  of  a  hcnizontal  section  through  tbe  basal  ganglia  of  one  hemisphere.    The  fibres 
entering  the  posterior  part  of  the  optic  thalamus  are  few  in  number. 


One  of  the  trochlear  nerves  in  transverse  sections,  stained  either  by  am- 
monium carmine  or  Weigert's  hsematoxylin,  appears  to  be  normal,  and 
contains  nerve  fibres  of  good  size.  The  nerve  fibres  stain  well  with  the 
Weigert  hiumatoxylin,  but  in  sections  so  stained  the  nerve  fibres  are  perhaps 
not  quite  so  close  together  as  in  the  trochlear  nerve  from  a  normal  brain. 

The  nerve  fibres  of  the  left  abducent  nerve  stained  in  transverse  sections  by 
acid  fuchsin  are  exceedingly  small,  much  smaller  than  those  of  the  oculo- 
motor and  trochlear  nerves,  but  they  stain  well  with  Weigert's  hiematoxylin. 

Tiie  right  abducent  nerve  in  transverse  sections  stained  by  acid  fuchsin 
contains  many  nerve  fibres  that  are  much  larger  than  any  of  those  found  in 
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the  left  abducent  nerve,  but  it  contains  also  many  sclerotic  areas.    Some  of 
the  nerve  bundles  stained  by  Weigert's  haimatoxylin  method  contain  very 

Fig.  S 


Mr 


'/  ,'^ 


Drawings  of  transverse  sections  through  portions  of  the  abducent  nerves.  The  upper 
drawing  represents  the  fine  fibres  of  the  left  abducent  nerve,  and  the  lower  drawing  the 
sclerotic  areas  in  the  right  abducent  nerve. 

few  medullated  nerve  fibres.     The  contrast  between  the  abducent  nerves 
and  the  other  two  ocular  nerves  on  each  side  is  most  striking.  (See  Fig.  8.) 
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The  nucleus  of  each  abducent  nerve  contains  many  uerve-cell  bodies, 
which,  with  the  thionin  stain,  appear  to  be  normal. 

The  nerve-cell  bodies  of  the  anterior  horns  of  the  spinal  cord  in  the 
cervical  and  lumbar  regions  stained  with  thionin  are  normal,  but  possibly 
a  little  smaller  than  those  usually  present  in  the  anterior  horns.  No  scle- 
rotic areas  are  found  in  the  lateral  columns,  neither  are  the  nerve  fibres  in 
these  columns  unusually  fine  in  transverse  sections. 

Von  Monakow  gives  as  primary  optic  centres  the  external  genic- 
ulate body,  the  surface  of  the  pulvinar,  and  the  superficial  gray 
matter  of  the  anterior  colliculi  of  the  corpora  quadrigemina.  He 
says  that  Stilling,  Bernheimer,  and  Kolliker  believed  that  visual 
fibres  arise  also  in  the  subthalamic  body,  the  internal  geniculate 
body,  and  the  tuber  cinereum.  The  anterior  colliculi  of  the  corpora 
quadrigemina  in  man,  according  to  his  view,  have  a  very  subordinate 
role  in  vision,  and  he  believes  that  about  80  per  cent,  of  the  optic 
nerve  fibres  terminate  in  the  external  geniculate  body.  My  case  of 
congenital  absence  of  the  central  visual  system  confirms  these  views 
of  von  Monakow.  It  shows  also  that  Meynert's  commissure  and 
the  habenula  are  not  part  of  the  visual  system.  According  to  von 
Monakow  i^Gehirnpathologie),  centrifugal  fibres — i.e.,  fibres  having 
their  origin  in  the  visual  cortex — are  present  in  the  optic  radiations 
and  pass  to  the  inter-brain  and  mid-brain.  The  giant  pyramidal 
cell  bodies  of  the  third  layer  in  the  cortex  of  the  occipital  lobe  give 
off  axones,  which  pass  by  way  of  the  optic  radiations  and  the  arm  of 
the  anterior  coUiculus  of  the  corpora  quadrigemina,  to  terminate 
in  the  superficial  medullary  substance  and  gray  matter  about  the 
aqueduct  of  Sylvius  in  the  anterior  colliculus.  The  Vicq  d'Azyr 
fibres,  he  says,  are  often  in  a  double  row  in  the  occipital  lobe.  They 
come,  in  greater  part,  from  the  fibres  of  the  optic  radiations  which  pass 
to  the  third  layer  of  the  cortex,  but  some  of  the  Vicq  d'Azyr  fibres 
may  belong  to  an  association  system.  In  long-standing  lesions  of 
the  optic  radiations  the  Vicq  d'Azyr  fibres  are  very  atrophic,  and 
the  double  row  of  these  fibres  is  scarcely  recognizable.  In  my 
sections  the  comparatively  few  fibres  passing  to  the  pulvinar  are 
doubtless  the  fibres  described  by  von  Monakow  as  arising  in  the 
occipital  lobe,  and  in  my  sections  the  Vicq  d'Azyr  fibres  are  not 
very  distinct. 
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Von  Leonowa  has  examined  the  microscopical  sections  from  four 
cases  of  anophthalmia  and  three  cases  of  atrophy  of  the  eyeball,  but 
in  all  these  death  occurred  within  a  few  months  after  birth.  In  all 
her  cases  the  posterior  colliculi  of  the  corpora  quadrigemina  were 
intact,  but  the  anterior  colliculi  were  affected.  Von  Leonowa'  con- 
cludes from  a  study  of  the  cases  mentioned  above  that  the  posterior 
colliculi  of  the  corpora  quadrigemina  have  no  relation  to  vision, 
while  the  anterior  have;  that  the  relation  of  the  external  geniculate 
body  to  the  visual  fibres  is  a  very  intimate  one ;  and  that  the  sub- 
thalamic bodv  has  no  relation  to  vision.  In  none  of  her  cases  was  the 
absence  of  the  visual  system  complete,  and  all  the  brains  were  from 
children  in  the  early  periods  of  extra-uterine  lite. 

In  her  cases  the  nuclei  of  the  third,  fourth,  and  sixth  cranial 
nerves  were  intact,  and  this  integrity  is  explained  by  von  Leonowa 
as  a  consequence  of  the  existence  of  ocular  muscles.  The  external 
ocular  muscles  may  be  well-developed,  even  though  the  eyeballs  are 
exceedingly  atrophic,  as  in  a  case  of  anophthalmia  in  a  person  of 
twentv-seven  years,  reported  by  Haab,  in  whom  the  ocular  muscles 
■were  normal  in  size  and  shape,  although  the  ocular  bulbs  were  very 
small.  The  nerves  to  the  ocular  muscles  need  not  be  absent  in  con- 
genital defect  of  the  visual  system.  In  my  case  there  was  apparently 
no  eyeball  on  either  side,  but  in  the  small  amount  of  fibrous  tissue 
at  the  posterior  portion  of  each  orbit  muscles  may  have  existed,  even 
though  they  had  little  or  no  function.  One  might  suppose  that  in 
the  case  I  have  reported  the  third,  fourth,  and  sixth  nerves  would 
have  been  very  imperfectly  developed  in  conformity  with  the  law  of 
Gudden,  according  to  which  atrophy  in  a  neurone  follows  injury 
to  this  neurone.  It  should  be  remembered,  however,  that  in  my 
case  the  ocular  nerves  were  not  injured,  and  may  have  been  in  union 
with  ocular  muscles,  as  in  Haab's  case. 

It  has  been  shown  by  von  Leonowa-  in  the  report  of  a  much-quoted 
case  that  nerve  fibres  may  develop,  although  they  apparently  have 
no  function.  She  examined  a  foetus  in  which  the  brain  and  spinal 
cord  had  not  developed,  and  yet  the  vertebral  canal  was  filled  in  its 
entire  extent  by  posterior  nerve  roots.     Some  of  the  fibres  of  the 

1  Archiv  fiir  Psychiatrie,  1896,  vol.  xsviii.  p.  53. 
-  Xeurologisches  Centralblatt,  1893. 
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posterior  roots  extended  from  the  lower  part  of  the  canal  to  the 
upper,  as  they  would  have  done  if  they  had  formed  the  posterior  col- 
umns of  a  normal  spinal  cord.  All  the  posterior  roots  ended  blindly, 
and  appeared  as  though  they  had  sought  a  spinal  cord  in  which  to 
bury  themselves.  No  anterior  roots  were  found.  All  the  peripheral 
nerve  fibres  present  had  their  origin  in  the  spinal  ganglia,  and  be- 
longed, therefore,  to  the  sensory  system.  The  muscles  of  the  limbs 
appeared  fully  normal,  although  no  motor  nerves  existed.  Most  of 
the  axis-cylinders  of  the  posterior  roots  were  non-medullated  or  had 
only  a  thin  medullary  sheath.  The  cell  bodies  of  the  spinal  ganglia 
were  as  numerous  and  as  well-developed  as  in  a  normal  foetus.  The 
absence  of  medullary  sheaths  on  the  posterior  roots,  von  Leonowa 
thinks,  may  have  been  caused  by  the  amniotic  fluid,  inasmuch  as 
medullary  sheaths  were  present  on  axones  that  were  covered  by  the 
skin. 

Gade"  and  Karl  and  Gustaf  Petren  have  found  posterior  roots 
growing  into  the  spinal  canal  in  complete  failure  of  development  of 
the  spinal  cord.  I  am  unable  to  determine  from  the  statements  of 
the  latter  authors  whether  in  their  case  or  in  Gade's  the  individual 
fibres  of  the  posterior  roots  were  normal  or  not. 

With  the  results  of  these  investigations  in  mind  we  can  understand 
that  nerves  might  grow  equally  well  into  the  orbits  and  persist,  even 
though  the  ocular  muscles  were  absent.  Indeed,  von  Leonowa  and 
Karl  and  Gustaf  Petren  have  shown  also  that  in  early  life  muscles 
may  be  developed,  although  no  motor  nerves  exist,  so  that  the  con- 
verse may  well  be  true — i.  e.,  motor  nerves  probably  may  exist, 
although  the  muscles  usually  supplied  by  these  nerves  are  not  de- 
veloped. All  the  ocular  nerves  in  my  case,  however,  were  not  normal. 
The  two  sixth  nerves  were  very  imperfectly  formed. 

Meynert's  fibres  are  asserted  by  some  to  be  the  connection  between 
the  optic  nerves  and  the  oculomotor  centres,  although  such  dis- 
tinguished cerebral  anatomists  as  Edinger  and  von  Monakow  tell 
us  that  the  anatomical  proof  for  this  assertion  is  wanting.  Recent 
investigations  seem  to  indicate  that  some  of  these  Meyncrt  fibres 
(for  there  is  more  than  one  band  of  fibres  named  after  Meynert) 

'  Gade,  cited  by  Karl  and  Gustaf  PetrSn.    Virchow's  Arehiv,  1898,  B.  151. 
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belong  to  a  bundle  extending  into  the  anterior  column  of  the  spinal 
cord.  In  my  case  the  Meynert  fibres  in  the  corpora  quadrigemina 
were  well  developed,  although  there  could  have  been  no  reflex  fibres 
from  the  iris  to  the  oculomotor  centres,  so  that  we  must  conclude 
that  the  function  of  these  Meynert  fibres  cannot  be  merely  to  serve 
the  pupillary  reflex.  I  am  unable  to  give  the  course  of  the  so-called 
pupillary  fibres  from  a  study  of  my  preparations,  as  the  fibres  in 
the  region  of  the  corpora  quadrigemina  form  an  intricate  network. 

It  is  not  surprising  that  cell  bodies  should  be  numerous  in  the 
cortex  of  the  calcarine  fissure  in  a  case  of  congenital  absence  of  the 
visual  system.  Some  of  these  cell  bodies  have  axones  which  are 
situated  in  the  optic  radiations  and  terminate  in  the  primary  optic 
centres — i.  e.,  the  external  geniculate  body,  the  pulvinar  of  the 
thalamus,  and  to  a  less  extent  the  anterior  colliculi  of  the  quadri- 
geminal  bodies,  and  these  fibres  probably  are  not  directly  concerned 
in  vision.  The  visual  cortex  is  intimately  connected  with  widely 
separated  portions  of  the  brain,  as  shown  both  by  physiological  and 
anatomical  investigations.  The  movements  of  the  limbs,  the  func- 
tions of  speech,  and  especially  the  movements  of  the  eyeballs,  are  in 
intimate  relation  with  vision,  and  important  association  tracts  be- 
tween the  visual  area  and  other  parts  of  the  brain  can  be  demon- 
strated anatomically.  The  cell  bodies  of  the  visual  cortex  must 
have  axones  in  relation  with  remote  parts  of  the  cerebral  cortex, 
and,  therefore,  it  is  not  suFprising  that  these  association  neurones 
are  developed  even  in  a  case  of  congenital  defect  of  the  visual  sys- 
tem. Yon  Monakow  represents  in  his  Geldrnpathologie  (p.  265)  a 
section  of  a  calcarine  cortex  from  a  case  of  lesion  of  the  optic  radia- 
tions. The  giant  pyramidal  cell  bodies  of  the  third  layer  of  the 
cortex  had  entirely  disappeared,  and  the  third,  fourth,  and  fifth 
layers  were  degenerated  in  a  way  they  were  not  in  my  case.  It 
should  be  remembered  that  in  von  Monakow's  case  the  axones  de- 
stroyed were  those  of  cell  bodies  situated  in  the  calcarine  cortex,  and 
that  atrophy  of  these  cell  bodies  probably  followed  the  injury  of 
their  axones.  This  did  not  occur  in  my  case,  and  probably  the 
nerve  fibres  present  in  my  specimens  in  the  optic  radiations  arose 
in  the  occipital  lobe.  It  is  difficult  to  understand  what  the  function 
of  these  fibres  can  be. 

Coll  Phys  14 
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Although  the  individual  described  in  this  paper  was  an  idiot,  we 
should  be  cautious  in  attributing  his  deficient  mental  development  to 
the  absence  of  his  visual  system.  It  would  seem  probable,  however, 
that  the  entire  brain  was  in  a  state  of  imperfect  development. 

The  spastic  paraplegia  of  the  lower  limbs  deserves  mention.  The 
nerve-cell  bodies  of  the  anterior  horns  in  the  lumbar  cord  were  normal 
by  the  thionin  stain,  except  that  they  were  not  so  large  as  the  cell  bodies 
of  this  I'egion  usually  are,  and  the  lateral  columns  did  not  contain  scle- 
rotic areas.  This  is  not  the  first  time  I  have  found  an  apparently 
normal  spinal  cord  in  congenital  spastic  paraplegia,  and  I  think  the 
explanation  is  to  be  found  in  an  imperfect  development  of  the  motor 
neurones.  A  deficiency  from  birth  in  the  number  of  these  neurones 
would  probably  have  the  same  result  as  partial  destruction  of  the 
central  motor  tracts,  and  in  the  absence  of  the  development  of  motor 
neurones  there  would  be  no  sclerosis,  inasmuch  as  no  space  existed 
to  be  filled  by  prolifei'ation  of  the  neuroglia.  Indeed,  sclerosis  may 
be  entirely  absent  if  destruction  of  nerve  fibres  occurs  in  early  life, 
because  the  growing  tissue  of  the  spinal  cord  fills  the  space  left  by 
degenerated  fibres,  and  proliferation  of  the  neuroglia  does  not  occur. 
I  have  seen  the  spinal  cord  in  a  case  of  infimtile  hemiplegia  present- 
ing little  or  no  sclerosis,  although  the  person  from  whom  this  cord 
was  removed  had  lived  many  years  after  the  paralysis  had  developed. 
The  case  to  which  I  refer  was  in  Dejerine's  service.  In  two  cases  of 
congenital  spastic  paraplegia  of  the  lower  limbs  I  believed  I  was  able 
to  detect  an  unusual  fineness  of  the  nerve  fibres  of  the  pyramidal 
tracts,  but  I  was  unable  to  do  so  in  this  case  (T.  S.). 

I  am  indebted  to  Dr.  de  Schweinitz  for  the  reference  to  a  case 
reported  by  W.  S.  Little'  in  1885,  in  which  congenital  absence  of 
some  portions  of  the  visual  system  was  found.  The  brain  was  from 
a  child  of  ten  years  of  age,  who  had  been  an  inmate  of  the  Pennsyl- 
vania Training  School  for  Feeble-minded  Children,  and  the  specimen 
was  examined  by  A.  W.  Wilmarth.  This  child  had  had  bitemporal 
hemianopsia.  There  was  no  optic  commissure,  but  a  small  projection 
was  found  on  the  inner  side  of  each  nerve  where  the  commissure 
should  have  been.     These  projections  did  not  touch  by  at  least  one- 

•  Transactions  of  the  American  Ophthalmological  Society,  1835,  p.  367. 
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quavtei'  of  an  iiicli.  A  complete  study  of  the  specimen  does  not 
seem  to  Lave  been  made. 

A  still  more  important  case,  and  one  more  closely  resembling 
mine,  has  been  reported  by  Haab.'  His  specimen  was  from  a  girl, 
twenty-seven  years  old,  who  had  the  development  of  a  child  of  four- 
teen or  fifteen  years,  and  from  her  appearance  had  not  reached 
puberty.  She  was  an  idiot,  and  had  much  difficulty  in  walking. 
The  optic  chiasm  was  entirely  absent,  but  the  optic  tracts  were 
present  as  small  bands.  The  oculomotorius,  abducens,  and  troch- 
learis  appeared  to  be  normal,  and  yet  the  merest  trace  of  an  eyeball 
was  found.  The  muscles  of  the  orbits  appeared  to  be  normal.  The 
external  geniculate  body  was  entirely  absent,  but  the  internal  genic- 
ulate body  was  of  normal  size.  The  corpora  quadrigemina  were  of 
normal  size  macroscopically.  The  optic  foramen  was  almost  obliter- 
ated. The  pulvinar  of  the  optic  thalamus  was  smaller  than  in  a 
normal  brain. 

The  conclusions  that  may  be  drawn  from  my  case  are  : 

1.  The  chief  "  primary"  optic  centre  is  the  external  geniculate 
body. 

2.  The  pulvinar  of  the  optic  thalamus  is  also  an  important 
"  primary"  optic  ceititre. 

3.  The  anterior  colliculus  of  the  quadrigeminal  body  in  man  has 
an  unimportant  relation  to  vision. 

4.  The  subthalamic  body,  the  habenula,  the  internal  geniculate 
body  probably  are  not  part  of  the  visual  system. 

5.  The  cortex  of  the  calcarine  fissure  may  contain  nearly  the 
normal  number  of  cell  bodies,  even  though  the  visual  system  may 
be  undeveloped. 

6.  The  nerves  to  the  ocular  muscles  and  their  nuclei  may  be 
developed,  even  though  the  visual  system  is  absent. 

7.  Congenital  spastic  paraplegia  may  be  the  result  of  deficient 
formation  as  regards  number  or  size  of  the  neurones  of  the  central 
motor  system,  even  though  such  a  deficiency  may  be  diSicult  to 
detect  by  the  microscope. 

1  Beitrage  zur  Ophthalmologie  als  Feslgabe  Friedrich  Horner,  18S1,  p.  131, 
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The  etiology  of  Hodgkin's  disease,  or  malignant  lymphoma,  is 
one  of  the  most  elusive  problems  in  medicine  ;  in  fact,  there  are 
now  included  under  this  term  a  number  of  conditions,  most  of 
which  are  struggling  with  slight  success  for  recognition  as  disease 
entities.  That  certain  of  the  cases  are  due  to  a  peculiar  form  of 
tuberculosis  of  the  lymphatic  apparatus  has  been  recognized  for  a 
considerable  time,  chiefly  as  a  result  of  the  brilliant  article  of  Stern- 
berg ;  but  such  cases  have  been  considered  rather  as  pathological 
curiosities  than  as  clinically  recognizable.  The  majority  of  cases 
have  been  diagnosed  pseudoleukcBmia,  and  only  the  autopsy  has 
revealed  the  true  condition.  Indeed,  it  has  required  an  histological 
examination  and  even  careful  inoculation  e.xperiments  (Brentano 
and  Tangl,  Sabrazes)  before  the  etiology  was  clear.  In  some  cases 
(Freudenweiler,  Rosier)  tuberculosis  of  some  of  the  other  organs 
has  been  recognized  as  a  complication,  but  has  not  been  supposed  to 
be  the  cause  of  the  pseudoleuka?mic  manifestations. 

I  have,  in  a  comparatively  brief  period,  had  the  opportunity  of 

'  Before  reading  liis  paper  Dr.  Sailer  stated  that  his  reason  for  employing  the  term 
"Sternberg's  Disease"  was  that  he  had  found  in  .Sternberg's  article,  published  in  1S98, 
the  first  systematic  and  careful  attempt  to  determine,  by  e-xtensive  studies,  the  relation 
between  tuberculosis  and  the  syndrome  of  pseudoleukemia.  Sternberg  proved  that  this 
relation  was  very  definite  and  close,  and  that  in  many  cases  previously  considered  to  be  true 
instances  of  pse\uloleuka.mia  it  was  justifiable,  from  the  histological  findings,  to  make  a 
diagnosis  of  tuberculous  infection  of  the  glands. 
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observing  four  cases  of  the  tuberculous  form  of  pseudoleukajtnia, 
in  all  of  which  autopsies  were  obtained,  and  all  presenting  certain 
common  clinical  features. 

Case  I. — M.  S.,  male,  white,  single,  an  Austrian  by  birth,  and  launderer 
by  occupation,  was  admitted  to  the  wards  of  Dr.  William  E.  Hughes  at  the 
Philadelphia  Hospital,  .\pril  4,  1901.  A«  he  spoke  only  Polish,  a  history 
was  obtained  with  great  difficulty.  Through  an  interpreter  it  was  learned 
that  his  father  and  one  sister  had  died  of  some  unknown  cause.  His 
mother  had  died  of  pneumonia  after  having  been  sick  for  seven  days ; 
another  sister  had  died  at  the  age  of  four. 

His  present  sickness  commenced  four  months  before  admission,  the  first 
symptom  being  a  severe  cough,  with  expectoration,  followed  by  progressive 
weakness  and  loss  of  weight.  A  month  later  he  suftered  from  pain  in  the 
abdomen  and  back,  which  at  times  was  sharp.  He  was  constantly  thirsty, 
but  drinking  water  increased  the  pain.  He  also  had  had  chills.  For 
three  months  he  had  been  on  an  absolute  milk  diet.  He  stated  that  he 
had  not  noticed  any  enlargement  of  the  abdomen,  nor  any  change  in  the 
character  of  the  urine. 

When  admitted  it  was  noted  that  he  was  a  fairly  well-developed  man. 
His  tongue  was  moist  and  slightly  coated  in  the  centre.  The  pulse  was 
regular,  rapid,  full,  and  of  good  force.  The  peripheral  arteries  were  slightly 
sclerosed.  The  pupils  reacted  normally  ;  the  muscles  of  the  eyes  were  nor- 
mal, and  the  mucous  membranes  were  pale.  The  thorax  was  slightly  flat- 
tened ;  the  abdomen  bulged  slightly  in  the  upper  part,  especially  on  the 
right  side.  The  left  lung  was  normal.  The  right  lung  anteriorly  showed 
dulness  at  the  apex,  gradually  diminishing  toward  the  base  to  a  normal 
note.  The  respiratory  sounds  were  harsh,  especially  at  the  apex.  Pos- 
teriorly there  was  also  dulness  at  the  apex,  diminishing  toward  the  base ; 
some  crepitation  heard  everywhere,  and  moist,  almost  bubbling,  rales  at 
the  apex. 

The  heart  was  normal.  The  liver  could  be  distinctly  palpated,  extending 
a  hand-breadth  below  the  costal  margin.  Its  surface  was  smooth.  Press- 
ure caused  pain.     The  extremities  were  negative. 

April  .ath  the  following  notes  were  made.  Tnere  is  a  profuse  expectora- 
tion streaked  with  blood  ;  the  eyes  are  sunken ;  the  skin  is  an  olive  color. 
The  right  side  of  the  thorax  moves  less  than  the  left  during  respiration. 
Tactile  fremitus  and  vocal  resonance  are  greatly  increased  at  the  right 
apex,  and  there  are  numerous  crackling  rales.  The  liver  extends  from  the 
fifth  rib  to  two  inches  below  the  costal  margin,  and  is  quite  tender.  The 
spleen  is  greatly  enlarged  and  extends  six  inches  below  the  costal  margin. 
The  sputum  w-as  examined,  and  diplococci  and  staphylococci  were  found, 
but  no  tubercle  bacilli.  The  urine  wa.s  red,  the  specific  gravity  1026.  a 
considerable  amount  of  albumin  was  present,  and  there  were  numerous  red 
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blood  cells  in  the  sediment.  The  blood  showed  :  Ha?moglobin,  47  per  cent. ; 
red  blood  cells,  4,010,000  ;  white  blood  cells,  6000. 

Apri/  iith.  The  blood  examination  gave :  Hiemoglobin,  50  per  cent.  ;  red 
blood  cells,  3,050.000  ;  white  blood  cells,  7200  :  polymorphonuclear,  63  per 
cent.;  transitional,  15  per  cent. ;  mononuclear,  17  per  cent;  eosinophile,  6 
per  cent. 

7tli.  The  urine  contained  albumin  iu  considerable  quantity  and  blood 
casts.     Specific  gravity,  1022. 

10th.  The  patient  is  stronger  and  out  of  bed  ;  he  is  greatly  emaciated,  his 
expression  is  dull  and  he  complains  of  pain  at  the  apices  of  both  lungs. 
The  sputum  is  copious  and  rusty,  but  does  not  contain  tubercle  bacilli. 

ll//i.  Patient  complains  of  great  weakness. 

12M.  A  very  few  tubercle  bacilli  are  found  in  the  sputum  for  the  first 
time.  The  patient  is  weaker  than  yesterday,  and  complains  of  great  ten- 
derness in  the  region  of  the  liver. 

'I'tli.  The  liver  and  spleen  are  increasing  in  size;  there  is  movable  dul- 
ness  in  the  flanks  and  fluctuations  in  the  abdomen.  The  sputum  contains 
numerous  tubercle  bacilli. 

29M.  The  ascites  has  increased  enormously,  and  it  is  impossible  to  pal- 
pate the  liver  and  spleen.  There  is  no  dyspnoea,  but  the  respirations  are 
very  slow  (12  to  16).  QCdema  of  the  lungs  developed  rapidly,  and  the 
patient  died  at  8.30  P.M. 

During  the  stay  of  the  patient  in  the  hospital  I  had  opportunity, 
through  the  kindness  of  Dr.  Hughes,  to  demonstrate  the  case  repeatedly 
to  my  ward  classes.  The  diagnosis  that  at  first  seemed  most  likely  was 
pseudoleukaemia.  Afterward,  when  the  nature  of  the  process  in  the  lungs 
was  recognized,  it  was  changed  to  pulmonary  tuberculosis  with  amyloid 
disease,  although  later  I  regarded  the  case  as  pseudoleuksemia  associated 
with  the  lung  conditions.  I  was  not  at  this  time  thoroughly  familiar  with 
Sternberg's  article. 

The  autopsy  was  performed  April  30,  1901,  at  12.30  p.m.,  by  Dr.  F.  J. 
Kalteyer.  The  pathological  diagnosis  was  as  follows  :  Tuberculosis  of  the 
lungs ;  chronic  pleurisy  with  adhesions  ;  cirrhosis  of  the  liver ;  congestion 
of  the  spleen  and  kidneys;  tuberculosis  of  the  intestines,  and  ascites.  I 
quote  the  following  from  the  notes: 

"  The  peritoneal  cavity  contained  2500  c.cm.  of  straw-colored  fluid ;  spe- 
cific gravity,  1015.  The  lower  margin  of  the  liver  extended  3  cm.  below 
the  costal  margin.  The  heart  was  normal.  The  left  lung  wa.s  studded  with 
miliary  tubercles  from  the  apex  to  the  base.  The  right  lung  was  densely 
studded  with  tubercles,  varying  in  size,  the  larger  ones  3  to  4  mm.  in  diam- 
eter, and  usually  caseous  in  the  centre.  The  spleen  was  greatly  enlarged 
measuring  IS  x  13.5  x  3.5  cm.  It  weighed  680  grms.  The  capsule  was 
thickened  and  the  tissue  congested.  The  kidneys  were  large,  dark,  and 
friable,  but  showed  no  gross  lesions.     The  liver  was  enlarged,  measuring 
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26  X  21  X  6.5  cm.,  and  weighing  1990  grms.  It  was  granular,  firm,  and  con- 
tained numerous  yellow  tubercles  surrounded  by  yellowish-red  liver  sub- 
stance. The  small  and  large  intestines  contained  a  number  of  tubercular 
ulcers  of  various  sizes.  The  tissues  were  unfortunately  lost,  and  micro- 
scopical studies  could  not  be  made." 

Case  II. — G.  G.,  a  negro,  aged  twenty-eight  years,  a  driver  by  occupation, 
was  admitted  to  Dr.  Musser'a  wards  at  the  University  Hospital  on  May  24, 
1901.  He  had  always  worked  hard,  and  his  appetite  had  been  good;  he 
indulged  moderately  in  alcohol  and  used  tobacco  to  excess.  His  mother 
had  died  at  the  age  of  eighty  ;  his  father  is  living  and  well  at  the  age  of 
seventy.  One  sister  died  at  the  age  of  eighteen  from  a  "  bad  cold  ;"  one 
sister  and  three  brothers  are  living  and  well  so  far  as  he  knew.  There  was 
no  history  of  tuberculosis,  and  only  an  indefinite  history  of  tumor  in  an 
aunt. 

Up  to  the  time  of  the  beginning  of  his  sickness  he  had  always  been  well 
and  exceptionally  strong.  About  five  years  ago  he  had  had  an  attack  of 
pain  in  the  right  hip  ;  he  had  never  had  any  venereal  disease,  nor  any  of 
the  ordinary  diseases  of  childhood.  Two  years  ago,  while  lifting  a  barrel 
of  oysters,  he  had  felt  a  sensation  of  something  giving  way  in  the  sternum, 
and  two  days  later  a  tumor  appeared  near  the  xiphoid,  which  grew  rapidly 
for  a  month,  and  then  remained  stationary  in  size.  It  had  never  been 
painful,  and  had  never  given  him  any  trouble  whatever.  A  few  days  later 
he  noticed  that  the  right  side  of  the  abdomen  was  full,  and  he  felt  a  mass 
there  which  he  supposed  was  a  tumor.  This  also  had  never  been  painful 
nor  given  him  any  discomfort.  About  a  month  before  admission  he  noticed 
some  pain  in  the  back  and  hip,  and  some  swelling  of  the  feet,  particularly 
at  night.  He  also  had  a  cough,  with  expectoration,  and  the  day  before 
admission  profuse  nose-bleed.  On  two  occasions  he  had  had  night-sweats, 
and  felt  feverish  for  several  days.     His  physical  condition  was  as  follows : 

The  arteries  pulsated  vigorously.  The  superficial  lymph  glands  were  not 
enlarged.  A  hemispherical  tumor  covered  the  lower  part  of  the  sternum, 
extending  from  the  level  of  the  fourth  interspace  to  below  the  xiphoid  car- 
tilage, and  from  2  inches  to  the  left  to  1.5  inches  to  the  right  of  the  ster- 
num. It  fluctuated,  but  did  not  pulsate,  and  was  not  affected  by  respiration 
or  cough.  It  could  not  be  reduced  by  pressure ;  it  was  neither  painful  nor 
tender.  It  was  surrounded  by  a  zone  of  absolute  dulness  about  one-half  inch 
broad.  The  upper  portion  of  the  thorax  was  fuller  on  the  right  than  on  the 
left  side,  and  moved  more  during  respiration.  The  percussion  note  was 
slightly  impaired  at  the  right  apex.  Tactile  fremitus  and  local  resonance 
were  increased  .at  this  place,  and  there  was  slight  pectoriloquy.  Inspiration 
was  slightly  harsh  and  interrupted  synchronously  with  the  heart-beat ;  ex- 
piration was  harsh  and  as  long  as  inspiration.  The  left  lung  was  normal. 
Posteriorly  the  respiratory  sounds  were  vesicular;  more  distinct  on  the 
left  than  on  the  right  side.     There  was  a  distinct  cardiac  impulse  over  the 
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prsecordium.  The  apes-beat  was  in  the  fifth  interspace,  inside  the  nipple 
line,  powerful  and  diffuse.  The  area  of  cardiac  dulness  was  bounded  by  the 
fifth  rib  and  the  nipple  line,  and  merged  into  the  dulness  of  the  tumor. 
There  was  a  systolic  murmur  heard  best  at  the  pulmonic  cartilage,  and 
reduplication  and  accentuation  of  the  second  sound  at  this  point.  The 
other  sounds  were  clear.  The  absolute  liver  dulness  commenced  at  the 
sixth  interspace.  The  lower  border  of  the  liver  extended  from  the  anterior 
superior  spine  of  the  ilium  to  the  junction  of  the  ribs  and  the  anterior 
axillary  line.  It  was  firm,  the  surface  smooth  and  not  tender.  It  moved 
with  respiration.  The  spleen  was  not  distinctly  palpable,  but  percussion 
indicated  that  it  was  enlarged.  There  was  slight  general  anasarca,  and 
oedema  of  the  legs,  extending  to  the  knees.  The  knee-jerks  could  not  be 
elicited,  but  otherwise  the  nervous  system  was  negative. 

The  subsequent  course  of  this  case  was  quite  uniform.  The  temperature 
was  very  irregular;  there  was  nose-bleed  almost  daily,  and  this  was  usually 
severe  and  difficult  to  control.  Emaciation  progressed  steadily,  but  very 
gradually.  The  liver  gradually  decreased  in  size.  On  June  10th  it  was 
one  inch  below  the  umbilicus,  and  on  the  20th  was  barely  below.  The 
spleen  remained  enlarged  by  auscultatory  percussion,  and  the  lower  edge 
was  distinctly  palpable.  Ry  July  1st  the  cedema  of  the  legs  had  become 
quite  severe  ;  on  the  1-ith  there  was  a  distinct  accumulation  of  fluid  in  the 
peritoneal  cavity,  and  on  the  16th  pronounced  general  anasarca.  This  per- 
sisted until  death.  The  stomach  was  not  enlarged.  On  July  lOth  he  be- 
came slightly  delirious,  and  had  a  convulsion,  commencing  in  the  hands  and 
arms.  After  this  he  remained  unconscious  for  some  time.  The  muscles 
were  spastic,  but  there  was  no  paralysis.  The  pupils  were  equal  and  con- 
tracted. On  the  20th  of  the  month  he  was  partially  conscious  and  able  to 
take  nourishment,  although  still  very  restless.  On  the  21st  there  was  slight 
tremor  of  the  hands  and  some  doubtful  paresis  of  the  left  side  of  the  face. 
When  spoken  to  he  answered  only  in  monosyllables.  Toward  midnight  he 
lapsed  into  complete  unconsciousness,  the  pulse  grew  weaker,  and  he  died 
at  2  A.M.  July  22d. 

Throughout  the  case  the  urine  was  examined,  at  first  almost  daily,  and 
afterward  at  frequent  intervals.  On  June  25th  the  specific  gravity  was 
1020;  albumin,  sugar,  and  indican  were  absent.  The  diazo  reaction  was 
negative.  The  sediment  contained  a  few  leucocytes,  but  no  casts.  Subse- 
quently there  was  occasionally  a  faint  trace  of  albumin,  constant  toward  the 
end  ;  granular  casts  at  rare  intervals,  and  faint  traces  of  bile  twice.  On  the 
28th  the  urea  was  found  to  be  228  grains  in  twenty- four  hours  (0.9  per  cent.). 

On  May  24th  the  blood  count  was  as  follows:  Hiemoglobin,  50  per  cent.; 
red  blood  cells,  2,300,000 ;  white  blood  cells,  4080.  The  leucocytes  were 
counted  at  frequent  intervals,  and  ranged  between  3060  and  4380,  with  the 
exception  of  June  23d,  when  they  reached  11,400  for  some  unexplained 
reason.     The  haemoglobin  decreased  at  first  slowly;  on  the  20th  the  count 
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was  45  per  cent.,  and  3,500,000.  Later  the  anremia  was  more  severe,  and 
on  July  8th  the  count  was  20  per  cent.,  and  2,800,000.  The  differential 
count  on  June  28th  was :  Polymorphonuclear  cells,  81  per  cent. ;  large 
mononuclear  cells,  9  per  cent.;  small  mononuclear  cells,  10  per  cent.; 
eosiuophile  cells  absent.  On  June  25th  a  careful  search  failed  to  show 
the  Plasmodium  of  malaria.  On  May  30th  the  Widal  reaction  was  reported 
positive,  and  on  June  3d  negative.  On  May  29th  Justi's  test  for  syphilis 
was  negative.  As  it  is  of  little  value  in  the  tertiary  stage,  this  was  not  con- 
sidered significant.  The  sputum  contained  staphylococci  and  streptococci, 
but  never  any  tubercle  bacilli.  The  stomach  contents  showed  diminished 
solidity  (18  per  cent.)  ;  lactic  acid  was  not  present. 

On  June  1st  the  cyst  was  aspirated  and  a  thick  yellow  fluid  withdrawn, 
containing  some  cheesy  masses.  It  also  contained  numerous  compound 
granular  cells,  but  no  bacteria.  The  chemical  examination  gave  reaction 
alkaline;  specific  gravity,  1030;  albumin,  7  per  cent.  ;  albumoses  present, 
evidently  an  inflammatory  exudate.  Tubercle  bacilli  in  particular  were  not 
found.  Cultures  on  various  media  remained  sterile.  Two  guinea-pigs 
were  subcutaneously  injected,  one  of  them  dying  ten  weeks  later  of  gen- 
eralized tuberculosis,  the  other  remaining  healthy.  June  20th  5  mgs.  of 
tuberculin  were  injected.  The  temperature  was  lower  than  usual  during  the 
following  twenty-four  hours.  On  the  29th  Prof.  Edward  Martin  incised  the 
cyst,  and  found  it  to  consist  of  a  cavity  filled  with  cheesy  masses,  surrounded 
by  a  dense  fibrous  wall.  It  communicated  by  a  narrow  opening  with  a  sub- 
sternal sinus  that  was  apparently  closed.  Smears,  cultures,  and  inoculations 
with  this  fluid,  made  by  Dr.  Kneass,  were  all  negative. 

The  diagnosis  of  this  case  offered  many  difficulties.  It  presented  the 
syndrome  of  progressive  ansmia,  with  enlargement  of  the  spleen  and  liver, 
associated  with  fever  of  extremely  irregular  type.  After  typhoid  fever  and 
malaria  had  been  excluded,  and  the  negative  Justi  test  and  failure  to  react 
to  the  antispecific  treatment  had  rendered  the  diagnosis  of  syphilis  im- 
probable, it  appeared  that  the  case  must  either  be  one  of  pseudoleukemia, 
with  irregular  temperature,  or  a  case  of  lymphatic  tuberculosis — that  is, 
Sternberg's  disease.  The  latter  supposition  was  slightly  strengthened  by 
the  presence  of  a  sign  of  mediastinal  tumor,  which  consisted  of  the  devel- 
opment of  a  harsh  murmur  over  the  base  of  the  heart  when  the  patient 
arched  his  back.  This  murmur,  distinct  from  the  haemic  murmur,  con- 
stantly heard,  was  easily  elicited.  In  view  of  the  frequency  with  which 
cases  of  pseudoleukjemia  prove  to  be  tuberculous,  and  particularly  on 
account  of  the  irregular  temperature,  and  the  presternal  abscess  (a  symp- 
tom of  lymphatic  tuberculosis  first  described  by  Askanazy),  a  positive  diag- 
nosis of  lymphatic  tuberculosis  was  finally  made  before  Prof.  Martin's 
operation.  The  autopsy  was  obtained  with  great  difficulty,  and  not  until 
forty-four  hours  after  death.  It  was  performed  by  Dr.  Hendrickson,  to 
whose  kindness  I  am  indebted  for  the  following  notes  : 
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Intense  evdema  throughout  the  body.  Post-uiortem  decomposition  well 
advanced.  The  abdominal  cavity  contained  800  c.cin.  of  blood-stained 
fluid.  The  liver  extended  10  cm.  below  the  costal  border  in  the  median 
line.  The  pericardial  cavity  was  obliterated  by  firm  adhesions.  The 
weight  of  the  heart  was  420  grms.  The  walls  were  moderately  hyper- 
trophied,  but  post-mortem  degeneration  was  so  far  advanced  that  it  was 
impossible  to  determine  anything  further.  The  glands  about  the  base  of 
the  heart  were  enlarged  and  caseous.  The  pleural  cavities  were  obliterated 
by  firm  adhesions.  The  lungs  contained  numerous  recent  white  miliary  tu-  . 
bercles.  The  bronchial  glands  were  enlarged  and  pigmented,  but  not  caseous. 
The  spleen  was  enlarged ;  it  weighed  270  grms.  It  had  undergone  consid- 
erable post-mortem  change,  but  numerous  yellow  conglomerate  tubercles 
could  be  distinguished.  The  kidneys  contained  no  tubercles.  Both  lat- 
eral lobes  of  the  prostate  contained  caseous  areas,  that  on  the  right  side 
being  greater.  The  liver  weighed  2720  grms.  Its  surface  was  smooth  ;  the 
lobules  well  defined,  suggesting  cirrhosis,  and  a  few  bile-stained  conglom- 
erate tubercles  were  scattered  throughout  its  substance.  The  gastrohepatic 
and  retroperitoneal  lymph  glands  were  greatly  enlarged  and  caseous,  but 
not  all  to  the  same  extent.  The  aorta  was  slightly  sclerotic.  The  brain, 
stomach,  intestines,  and  pancreas  were  normal. 

In  view  of  these  findings  Dr.  Hendrickson  made  the  following  diagnosis : 
General  tuberculous  adenitis.  Chronic  tuberculosis  of  the  prostate  (prob- 
ably the  initial  lesion).  Subacute  disseminated  tuberculosis  of  the  liver 
and  spleen.  Acute  disseminated  tuberculosis  of  the  lungs.  Chronic  oblit- 
erative  pleuritis  and  pericarditis.  Chronic  subcutaneous  tubercular  abscess. 
He  has  also  informed  me  that  the  histological  examination  of  the  tissues 
has  confirmed  in  all  respects  the  macroscopical  diagnosis. 

Case  III. — J.  B.,  male,  negro,  laborer,  aged  thirty-six  years,  was  admitted 
to  my  service  at  the  Philadelphia  Hospital,  July  30,  1901.  He  was  desper- 
ately sick  and  very  unintelligent.  He  stated  that  his  father  and  mother 
had  died  of  asthma,  and  that  three  brothers  had  died  in  infancy  of  unknown 
causes.  He  had  had  most  of  the  diseases  of  childhood  .and  gonorrhoia ; 
otherwise  his  health  had  been  good. 

His  present  sickness  commenced  at  Christmas,  1900,  when  he  was  thrown 
from  a  wagon  and  fractured  two  ribs.  From  this  time  he  had  had  pain  in 
the  chest  and  abdomen.  During  the  month  of  .June  he  commenced  to 
cough  and  to  expectorate  a  mucopurulent  material  that  was  never  mixed 
with  blood.  He  suffered  from  diarrhiiea  for  several  weeks  ;  he  lost  consid- 
erable weight,  and  grew  very  weak ;  his  appetite  was  poor  and  his  sleep 
disturbed.     For  one  week  he  had  had  only  whisper  speech. 

When  admitted  it  was  noted  that  he  was  greatly  emaciated  ;  his  expres- 
sion was  anxious ;  pulse  rapid,  weak,  compressible,  and  regular.  The 
tongue  was  slightly  coated ;  the  pupils  reacted  normally;  there  was  com- 
plete aphonia;  there  were  no  pareses.    The  thorax  was  well   formed;  it 
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extended  equally  on  both  sides.  The  percussion  note  was  impaired  over 
the  right  apex,  and  over  the  left  base  posteriorly.  Tactile  fremitus  and 
vocal  resonance  were  slightly  increased  at  the  right  apex.  Fine  crepitant 
rales  were  heard  in  both  lungs  anteriorly  and  pcsteriorly.  The  outline  of 
cardiac  dulness  extended  from  the  fourth  rib  downward,  and  from  the  left 
border  of  the  sternum  to  the  left  parasternal  line.  The  apes  beat  was 
weak  and  circumscribed,  and  situated  in  the  fifth  interspace  inside  the  nip- 
ple line.  The  sounds  were  clear,  but  very  faint  and  distant.  The  liver 
dulness  extended  from  the  sixth  rib  to  a  line  three  inches  below  the  costal 
margin,  and  to  the  left  as  far  as  the  nipple  line.  The  surface  of  the  liver 
was  smooth,  and  pressure  upon  it  produced  pain.  The  spleen  was  distinctly 
papable  as  a  large  rounded  ma,ss  in  the  left  hypochondrium. 

July  31.  The  urine  contained  albumin  and  granular  and  hyaline  casts. 
The  specific  gravity  was  1025.  The  sputum  contained  numerous  tubercle 
bacilli. 

Augmt  2.  The  blood  examination  gave :  Haemoglobin,  60  per  cent. ;  red 
blood  cells,  4,190,000  ;  white  blood  cells,  13,900.  A  differential  count  was 
not  made. 

?,fh.    The  patient  had  grown  gradually  weaker,  and  died  at  8  a.m. 

In  view  of  the  physical  signs  a  diagnosis  was  made  of  miliary  tuberculosis 
of  the  lungs,  tuberculosis  of  the  liver  and  spleen,  general- tuberculous  in- 
volvement of  the-  lymphatic  system,  and  myocarditis.  It  was  strongly 
suspected  that  the  lymphatic  involvement  was  primary  on  account  of  the 
marked  enlargement  of  the  liver  and  spleen.  The  autopsy  was  performed 
by  Prof.  Joseph  McFarland,  who  had  kindly  permitted  me  to  use  his  notes. 

Autopsy  performed  eight  hours  after  death.  The  pathological  diagnosis 
was :  General  tuberculosis,  most  pronounced  in  the  lymphatic  apparatus 
and  spleen ;  miliary  tuberculosis  of  all  organs ;  tuberculous  ulcers  of  the 
stomach  and  intestines  ;  acute  hemorrhagic  myocarditis. 

The  pleural  and  pericardial  cavities  were  obliterated  by  adhesions  and 
everywhere  studded  with  yellow  tubercles.  Firm  tumors,  the  size  of  lima 
beans,  were  found  on  the  inner  surface  of  the  pleurae.  The  base  of  the 
heart  was  surrounded  by  a  large  mass  of  tuberculous  lymphatic  glands.  At 
the  root  of  the  aorta  there  was  a  single  gland  about  the  size  of  a  hen's  egg, 
firm  in  consistency,  and  resembling  a  fibroma  upon  section.  It  was  encap- 
sulated, and  after  section  the  cut  surface  became  convex.  The  smaller 
glands  were  filled  with  yellow  tubercles ;  both  lungs  were  filled  with  gray 
tubercles.  The  heart  weighed  620  grms.  The  epicardium  was  greatly 
thickened  and  gelatinous.  The  muscle  was  soft,  yellowish  in  color,  and 
everywhere  studded  with  petechial  hemorrhages.  The  spleen  was  enlarged, 
measuring  16  x  11  x7  cm.,  and  weighing  590  grms.  It  was  firmly  attached 
to  all  the  surrounding  surfaces  by  adhesions  that  included  several  cheesy 
lymphatic  glands  and  a  number  of  dark-colored  h:emo-lymph  glands.  The 
substance  was  dark  red  in  color,  firm,  and  thickly  studded  with  gray  tuber- 
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culous  areas,  varying  in  size  from  a  buckshot  to  a  pigeon's  egg.  These  were 
firm  in  consistency.  The  kidneys  showed  some  parenchymatous  degenera- 
tion and  a  few  tubercles.  The  bladder  and  prostate  were  normal.  The 
peritoneum  was  everywhere  studded  with  miliary  tubercles.  The  mesen- 
teric glands  were  enlarged  and  tuberculous ;  about  the  ca'liac  a.xis  they  were 
as  large  as  pigeon's  eggs,  and  for  the  most  part  dense  and  hard.  The  liver 
was  firmly  attached  to  the  diaphragm  ;  it  was  enlarged,  weighing  1()90 
grams.  The  section  was  nutmeg,  and  showed  everywhere  numerous  miliary 
tubercles  and  a  few  bile  cysts  containing  inspissated  bile.  The  gall-blad- 
der was  thickened  and  small  as  the  result  of  a  chronic  pericholecystitis. 
The  pancreas  was  normal;  the  stomach  showed  numerous  hemorrhagic 
erosions  and  a  large  ulcer  near  the  pylorus.  A  few  tuberculous  ulcers  were 
found  in  the  intestines.  There  was  a  slight  tuberculous  erosion  of  the 
seventh  rib  on  the  left  side  and  of  the  bodies  of  several  vertebr;e.  The 
larynx  was  tuberculous. 

Regarding  the  histological  examination,  Dr.  McFarlaml  writes  me 
as  follows : 

The  disease  of  the  organs  and  lymphatic  apparatus  was  tuberculosis. 
The  large  fibrous  lymph  nodes  of  the  mediastinum,  when  examined  micro- 
scopically, showed  a  chronic  fibrosis,  with  scattered  foci  of  cellular  infiltra- 
tion and  coagulation  necrosis.  There  were  no  typical  tubercles  present. 
The  lymphatic  tissue  itself  had  disappeared.  Except  for  the  associated 
condition  it  would  have  been  very  difficult  to  recognize  the  true  nature  of 
the  lesion. 

Case  IV. — .J.  K.,  white,  aged  forty-nine  years,  stevedore,  was  admitted 
to  the  Philadelphia  Hospital  on  July  29th,  complaining  of  pain  in  the 
stomach,  fever,  and  loss  of  appetite.  His  family  history  was  too  indefinite 
to  be  of  value;  his  own  previous  medical  history  was  also  very  unsatisfac- 
tory. He  admitted  gonorrhceal  infection  thirty  years  ago;  had  been  a 
moderate  drinker,  and  three  years  ago  had  fractured  his  collar-bone.  The 
ends  of  the  bone  had  been  wired  together,  but  union  had  not  occurred,  and 
the  sternal  end  of  the  outer  fragment  had  penetrated  the  skin.  His  present 
disease  began,  according  to  his  own  account,  about  six  months  ago  with  an 
attack  of  jaundice.  He  was  admitted  to  5-t.  Mary's  Hospital  and  treated 
for  .some  time,  and  apparently  recovered.  After  leaving  the  hospital,  how- 
ever, he  had  chills  and  fever,  and  from  time  to  time  severe  hemorrhage  from 
the  mouth  and  nose.  He  rapidly  grew  weaker,  his  appetite  was  impaired, 
and  he  lost  forty-two  pounds  in  weight.  When  admitted  to  Dr.  Stengel's 
ward  at  the  Philadelphia  Hospital  his  physical  condition  was  as  follows :  A 
poorly-nourished,  well-formed  man,  with  a  subicteroid  tint  of  the  skin;  the 
pupils  were  normal ;  the  tongue  a  good  color,  coated  and  slightly  fissured. 
There  was  a  large  scar  below  the  right  clavicle  at  the  sternal  end,  and  at  its 


TUBERCULOSIS    ANU    PSEUDOLEUKEMIA.  213 

upper  end  a  small  necrotic  mass  of  bone  penetrated  the  skin.  In  the  end 
of  the  bone  several  wire  sutures  could  be  seen.  The  skin  around  it  was 
slightly  discolored.  There  was  slight  pulsation  of  the  veins  at  the  base  of 
the  neck  ;  the  cervical  glands  were  not  enlarged  ;  the  pulse  was  of  moderate 
force,  quick,  and  receding;  the  vessels  were  soft;  there  was  a  distinct  capil- 
lary pulse.  The  thorax  was  well  formed  ;  the  expiratory  movements  were 
greater  on  the  right  side ;  respiration  was  vesicular  ;  expiration  was  pro- 
longed. On  the  left  side  inspiration  was  slightly  diminished  in  intensily, 
and  there  was  friction  in  the  left  axillary  region.  The  apex  was  in  the  sixth 
interspace  one  inch  outside  the  nipple  line.  The  deep  area  of  cardiac  dul- 
ness  extended  from  the  right  parasternal  line  to  the  left  anterior  axillary 
region  horizontally  and  from  the  third  rib  above.  At  the  apex  the  first 
sound  was  Ibud  and  sharp ;  the  second  sound  was  of  moderate  intensity.  At 
the  base  both  sounds  were  clear.  The  aortic  second  was  louder  than  the 
pulmonic  second.  The  liver  extended  from  the  sixth  rib  to  a  line  one  inch 
above  the  level  of  the  umbilicus ;  the  left  lobe  could  be  felt  extending  as  far 
as  the  left  nipple  line  ;  the  surface  was  smooth  and  the  liver  was  slightly 
tender.  The  spleen  was  not  palpable,  but  appeared  enlarged  to  ausculta- 
tory percussion.  In  the  right  lumbar  region  a  smooth,  regular  mass  could 
be  felt,  which  seemed  to  be  the  right  kidney.  There  was  considerable 
gurgling  in  the  abdomen  upon  deep  palpation.  The  chest  and  abdomen 
showed  some  whitish  areas.  On  August  1st  a  blood  count  was  made  and 
showed  ■1,.530,000  red  blood  cells  and  11,300  white  blood  cells.  On  the 
12th  the  physical  signs  were  as  follows:  On  the  right  side  inspiration 
was  harsh  ;  expiration  was  harsh  and  prolonged.  On  the  left  side  inspira- 
tion was  accompanied  by  creaking  friction  ;  expiration  was  soft  and  pro- 
longed. The  cardiac  dulness  extended  horizontally  from  the  mid-sternal  to 
the  left  nipple  line  and  from  the  third  rib  downward.  The  apex  was  in  the 
fifth  interspace  one  inch  to  the  left  of  the  nipple  line.  The  heart  sounds 
were  clear ;  the  pulmonic  second  was  slightly  accentuated.  The  liver 
extended  from  the  sixth  rib  to  the  left  of  the  umbilicus ;  it  moved  slightly 
with  respiration,  and  was  still  distinctly  tender.  The  spleen  was  not  pal- 
pable, but  was  enlarged  to  auscultatory  percussion.  The  abdomen  was  not 
distended. 

Throughout  the  course  of  the  case  the  patient  had  an  extremely  irregular 
temperature,  but  as  the  result  of  rest  and  feeding  he  improved  slightly  in 
his  general  condition.  On  the  21st  he  requested  and  was  given  his  dis- 
charge. 

In  view  of  the  irregular  temperature,  the  enlargement  and  tenderness  of 
the  liver,  the  rapid  loss  of  weight,  the  history  of  the  hemorrhage,  and  the 
fact  that  nutrition  must  have  been  impaired  as  much  as  three  years  ago,  all 
indicating  a  slowly  progressive  aud  very  chronic  condition,  a  diagnosis 
was  made  of  lymphatic  tuberculosis,  although  I  felt  at  the  time  that  there 
was  a  possibility  that  this  was  not  correct. 


214  JOSEPH    SAILER, 

On  September  loth  tUe  patient  was  readmitted  to  the  hospital,  to  the 
service  of  Dr.  Eiesman,  suffering  from  cough  and  expectoration.  The  lat- 
ter was  examined,  and  tubercle  bacilli  were  readily  found. 

On  September  23d  the  patient  stated  that  about  the  middle  of  the  month 
he  had  had  a  severe  hemorrhage  from  the  nose,  which  had  been  repeated 
several  times  since  then.  His  present  condition  is  as  follows  :  He  is  poorly 
nourished.  There  is  marked  pigmentation  of  the  chest  and  back,  with 
irregular  areas  of  leucoderma.  The  right  lung  shows  slight  impairment  of 
resonance  at  the  apex;  respiration  is  harsh  and  vesicular;  expiration  is 
prolonged.  In  the  left  lung  resonance  is  impaired  at  the  apex  ;  respiration 
is  faint  and  vesicular;  expiration  is  prolonged  ;  moist  rales  are  heard  at  the 
apex  during  inspiration.  The  heart  is  enlarged ;  the  apex  is  in  the  sixth 
interspace  one  inch  outside  the  nipple  line ;  it  is  feeble  and  diffuse.  Dul- 
ness  commences  above,  at  the  fourth  rib,  and  extends  laterally  from  the 
left  border  of  the  sternum  to  one  inch  to  the  left  of  the  nipple  line.  The 
heart  sounds  are  clear;  the  pulmonic  and  aortic  second  sounds  are  clear. 
The  liver  dulness  commences  at  the  sixth  rib,  and  there  is  slight  respiratory 
movement.  The  lower  border  can  be  palpated  at  the  level  of  the  umbilicus, 
and  the  lower  lobe  as  far  as  the  left  nipple  line.  There  is  considerable  ten- 
derness over  the  liver.  The  spleen  can  be  palpated  during  deep  inspiration. 
By  auscultatory  percussion  it  appears  to  be  considerably  enlarged.  The 
axillary  and  inguinal  lymph  glands  are  palpable  but  small.  The  cervical 
lymph  glands  cannot  be  felt.  The  pulse  is  medium,  full,  of  normal  volume ; 
the  arteries  are  soft ;  the  knee-jerks  are  normal,  and  there  is  no  disturb- 
ance of  sensation.  The  patient  has  cough  and  expectoration,  and  tubercle 
bacilli  are  readily  found  in  the  sputum. 

The  patient  continued  to  grow  worse.  The  physical  examination  showed 
very  little  change,  excepting  that  the  skin  grew  noticeably  darker  over  the 
whole  body.  On  November  9th  the  presence  of  a  considerable  quantity  of 
fluid  in  the  abdominal  cavity  was  recognized.  The  liver  and  spleen  were 
both  palpable,  and  the  patient  was  very  weak.  On  November  17th  he  died. 
The  only  examination  of  the  urine  made  during  his  last  stay  at  the  hospital 
showed  a  specific  gravity  of  1010;  no  albumin  and  no  sugar.  The  autopsy 
was  made  by  Dr.  Buckley  on  the  day  of  death.  The  pathological  diagnosis 
was  miliary  tuberculosis  of  both  lungs ;  pleurisy,  with  effusion  on  the  left 
side;  tuberculous  ulcers  of  the  intestines;  cirrhosis  and  fatty  infiltration 
of  the  liver ;  parenchymatous  nephritis,  and  a  tapeworm.  The  weight  of 
the  spleen  was  250  grms.  and  of  the  liver  1570  grms.  There  was  fluid  in 
the  left  pleural  cavity  ;  the  spleen  contained  numerous  tubercles ;  the  glands 
of  the  mesentery  and  mediastinum  were  only  slightly  enlarged.  Otherwise 
nothing  of  importance  was  found. 

Dr.  M.  V.  Ravenel  very  kindly  consented  to  make  cultures  from  the 
glands,  which  were  not  as  greatly  enlarged  as  I  had  expected  to  find  them. 
No  tubercle  bacilli  were  found  upon  staining,  but  guinea-pigs  inoculated 
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with  the  grauular  substance  died  with  generalized  tuberculosis,  and  Dr. 
Ravenel  states  that  there  is  some  reason  to  believe  that  this  bacillus  is  more 
virulent  than  the  variety  ordinarily  obtained  from  human  beings.  The 
cultures  have  not  yet  been  completed. 

Summaries  of  the  Four  Cages. 

I.  The  disease  commenced  with  cough  and  expectoration,  fol- 
lowed by  weakness  and  loss  of  weight ;  then  pain  in  the  back,  chills 
and  thirst.  Four  months  later  the  liver  and  spleen  were  found  to  be 
enlarged,  and  there  were  signs  of  catarrhal  disease  at  the  right  apex, 
and  a  slight  ansemia.  The  urine  contained  albumin  and  blood  casts. 
In  the  course  of  a  few  weeks  tubercle  bacilli  were  found  in  the 
sputum,  ascites  developed  and  the  patient  died  of  pulmonary  oedema. 
At  the  necropsy  there  was  found  miliary  tuberculosis  of  the  lungs 
and  liver,  and  there  were  tuberculous  ulcers  in  the  intestines. 

II.  A  man,  aged  twenty-eight  years,  as  a  result  of  a  severe 
strain,  developed  a  fluctuating  tumor  over  the  sternum.  Shortly 
after  this  he  noticed  enlargement  of  the  liver.  Two  years  later  he 
had  pain  in  the  back,  cough  and  expectoration,  profuse  epistaxis 
and  fever.  When  admitted  an  abscess  containing  sterile  pus  covered 
the  lower  part  of  the  sternum.  The  liver  and  spleen  were  enlarged  ; 
the  resonance  at  the  right  apex  was  slightly  impaired ;  a  hfemic 
murmur  was  heard  at  the  base  of  the  heart ;  the  temperature  was 
irregular  ;  the  blood  showed  moderate  anamia  and  the  urine  a  slight 
amount  of  albumin.  He  finally  developed  general  oedema  and 
ascites,  had  a  slight  apoplectiform  attack,  and  died.  At  the  necropsy 
there  were  found  an  adherent  pericardium,  caseous  and  fibrous 
mediastinal  and  abdominal  lymph  glands,  recent  miliary  tuberculosis 
of  the  lungs,  conglomerate  tubercles  of  the  spleen  and  liver,  and  old 
tuberculosis  of  the  prostate  gland. 

III.  Six  months  after  an  injury  to  the  chest  the  patient  developed 
cough  and  expectoration.  He  had  diarrhoea,  was  emaciated,  and  slept 
poorly.  When  admitted  he  had  aphonia,  impaired  resonance  at  the 
right  apex,  a  feeble  heart-beat,  enlargement  of  the  liver  and  spleen, 
albuminuria,  and  moderate  ansemia.  The  sputum  contained  tubercle 
bacilli.  At  the  necropsy  there  was  found  general  tuberculosis,  most 
pronounced  in  the  lymph  glands  and  spleen ;   miliary  tuberculosis 
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of  all  the  organs,  tuberculous  ulcers  in  the  intestines,  obliterative 
pericarditis  and  pleuritis  and  hemorrhagic  myocarditis. 

IV.  A  man,  aged  forty-six  years,  fractured  his  clavicle,  and  in 
spite  of  wiring  union  did  not  occur.  Two  and  a  half  years  later  he 
had  an  attack  of  jaundice,  tlien  chills  and  fever,  and  hemorrhages 
from  the  mouth  and  nose.  The  liver  became  enlarged  and  tender  ; 
the  spleen  was  moderately  enlarged ;  there  was  moderate  anaemia 
without  leucocytosis.  The  temperature  was  irregular.  From  time 
to  time  he  had  hemorrhages  from  the  nose ;  the  liver  and  spleen  in- 
creased in  size ;  the  superficial  glands  were  palpable,  but  small.  He 
developed  the  physical  signs  of  pulmonary  tuberculosis,  and  tubercle 
bacilli  were  found  in  the  sputum.  Finally,  there  was  a  severe  as- 
cites and  death.  At  the  autopsy  the  abdominal  and  thoracic  lymph 
glands  were  found  moderately  enlarged.  There  was  a  subacute 
miliary  tuberculosis  of  the  spleen,  fatty  degeneration,  but  no  tuber- 
culosis of  the  liver.  There  was  miliary  tuberculosis  of  the  lungs 
and  tuberculous  ulcers  in  the  intestines.  Dr.  Ravenel  made  cultures 
from  the  lymph  glands  and  found  an  actively  virulent  tubercle 
bacillus. 

These  four  cases  have  so  many  clinical  and  pathological  features 
in  common  that  they  may  properly  be  considered  as  belonging  to 
the  same  group.  In  all  there  was  moderate  anaemia,  progressive 
cachexia,  terminating  in  death,  and  enlargement  of  the  liver  and 
spleen.  In  the  case  longest  under  observation  (II.)  the  temperature 
was  unusually  irregular.  In  the  other  three  cases  it  was  not  taken 
continuously,  but  was  quite  irregular  for  periods  of  several  days. 
Case  III.  was  under  observation  a  very  brief  time.  In  two  cases 
(I.  and  II.)  there  was  almost  constant  oedema,  and  in  three  (I.,  II. 
and  IV.)  a  terminal  ascites.  In  three  cases  (I.,  III.  and  IV.)  the 
liver  was  exquisitely  tender,  and  in  the  other  it  had  been  enlarged 
for  two  years,  and  was  almost  painless.  In  three  cases  (I.,  III.  and 
IV.)  tubercle  bacilli  were  found  in  the  sputum  before  death,  and  in 
the  other  a  lesion,  probably  but  not  certainly  tubercular,  existed. 
The  post-mortem  findings  in  three  cases  were  very  similar.  There 
was  enlargement  of  the  deep  lymphatic  glands,  miliary  tuberculosis 
of  the  lung.s,  subacute  tuberculosis  of  the  liver  and  spleen,  and  in 
one  case  tuberculous  erosions   of    the  bones.     The    subcutaneous 
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densely  encapsulated  sterile  abscess  in  Case  II.  was  similar  to  the 
fluctuating  tumors  situated  close  to  the  spinal  column  observed  by 
Askanazy  in  a  woman  of  thirty-seven  who  was  suffering  from 
ansemia.  These  contained  a  sterile,  partly  cheesy  material  that 
could  only  be  withdrawn  through  an  incision,  and  each  communicated 
with  the  thoracic  cavity  by  a  narrow  sinus.  Case  III.  had  a  huge 
fibrous  encapsulated  tumor  at  the  base  of  the  heart  that  resembled 
very  closely  the  tumor  described  by  Claessen,  occurring  in  a  boy 
aged  nineteen  years  who  had  chronic  passive  congestion  of  all  the 
organs,  enlargement  of  the  liver  and  spleen,  and  symptoms  of 
chronic  obliterative  pericarditis.  This  tumor  resembled  a  fibroma 
and  showed  no  areas  of  necrosis,  but  tubercle  bacilli  were  found  in 
its  substance.  The  bronchial  glands  were  caseous,  and  miliary 
tubercles  were  found  in  the  pleurse  and  pericardium,  but  the  lungs 
and  other  organs  were  free.  Probably  similar  tumors  are  described 
by  Wunderlich  and  Langhans.  It  was  found  at  the  autopsy  of  a 
case  suffering  from  chronic  recurrent  fever,  but  tubercle  bacilli  were 
not  demonstrated  in  it.  In  Case  IV.  the  findings  were  rather 
atypical  inasmuch  as  the  deep  lymph  glands  were  not  greatly  en- 
larged. There  was,  however,  a  subacute  tuberculosis  of  the  spleen 
and  miliary  tuberculosis  of  the  lungs,  and  in  addition,  tuberculous 
ulceration  of  the  intestines.  Fortunately  the  inoculation  experiments 
by  Dr.  Ravenel  prove  conclusively  the  tuberculous  nature  of  the 
process  in  the  lymph  glands. 

It  may  be  said  to  be  the  prevailing  opinion  among  pathologists 
of  the  present  daj'  that  there  are  three  forms  of  disease  of  the  lymph 
glands  that  may  give  rise  to  the  sj-ndrome  that  is  said  to  be  charac- 
teristic of  pseudoleuksemia.  These  are  lymphosarcomatosis,  tuber- 
culosis, and  a  peculiar  infectious  process  whose  cause  has  not  yet 
been  discovered,  but  which  by  some  (Reed)  is  regarded  as  the  only 
true  form  of  Hodgkin's  disease.  The  relation  of  the  tubercle  bacillus 
to  Hodgkin's  disease  has  been  a  subject  of  interest  for  many  years. 
Billroth  long  ago  suggested  that  the  hard  fibrous  form  of  polyadenitis 
was  really  a  tuberculous  infection  of  the  lymph  glands.  In  1875 
Winiwarter  wrote  that  "  some  have  endeavored  to  find  in  syphilis 
and  tuberculosis  an  etiological  factor  for  malignant  lymphoma ;  at 
present  there  is  nothing  to  prove  this.''     Of  late  years  a  considera- 
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ble  amount  of  proof  has  been  furnished,  although  the  opinions  of  the 
authorities  are  much  at  variance.  With  the  possible  exception  of 
Sternberg,  I  have  been  able  to  find  no  authority  who  declares  him- 
self uu(iualifiedly  in  favor  of  the  theory  that  pseudoleukemia  is  al- 
ways produced  by  infection  of  the  lymphatic  apparatus  with  tubercle 
bacilli.  But  even  Sternberg  is  not  dogmatic,  although  he  regards 
this  view  with  considerable  favor.  That  the  glands  in  many  in- 
stances contain  tubercle  bacilli  is  no  longer  a  matter  of  question, 
and  that  these  bacilli  are  capable  of  infecting  susceptible  animals 
has  been  conclusively  proven.  Moreover,  it  has  been  shown  that  in 
many  cases  the  characteristic  histological  picture  of  lymph  gland 
tuberculosis  does  not  e.xist,  although  the  tubercle  bacilli  may  be 
numei'ous  and  virulent.  It  does  not  necessarily  follow,  however, 
that  they  are  the  cause  of  the  pseudoleuksemia,  because,  as  many 
authors  have  suggested,  they  may  exist  either  as  a  secondary  or  as 
an  associated  infection.  That  is  to  say,  there  is  no  reason  why 
lymph  glands,  the  seat  of  tuberculosis,  might  not  take  on  the  changes 
and  produce  the  symptoms  of  pseudoleukemia,  or  that  lymph  glands 
characterized  by  the  morbid  alterations  of  pseudoleukemia  and  asso- 
ciated with  symptoms  of  that  disease,  might  not  become  infected 
with  tubercle  bacilli.  The  latter  view  is  held  by  Liebmann,  Die- 
trich, Schmalz,  Koster,  Fischer  and  others.  Some  of  these  authori- 
ties also  believe  that  tuberculous  infection  of  the  lymph  glands  may 
under  certain  circumstances  produce  morbid  changes  somewhat 
similar  to  those  of  pseudoleukemia,  and  that  the  symptoms  of  the 
disease  may  be  indistinguishable.  Stengel,  Frohlich,  Liebmann, 
Dietrich,  Finzi,  Combemale  and  others  who  have  written  within  the 
last  decade  admit  the  tuberculous  nature  of  some  cases  of  pseudo- 
leukemia. However,  they  insist  that  it  can  also  be  produced  by 
other  hitherto  undiscovered  causes.  Weiss  and  Reed,  I  believe,  are 
the  only  authors  who  assert  that,  although  lymph  glands  may  be 
infected  with  the  tubercle  bacilli  and  may  give  rise  to  the  symptoms 
of  pseudoleukemia,  nevertheless,  all  such  cases  should  be  considered 
as  merely  instances  of  lymphatic  tuberculosis  not  belonging  to  the 
pseudoleukemic  group.  In  fact,  they  believe  that  they  differ  essen- 
tially from  this  group  in  their  morbid  anatomy  and  in  their  etiology. 
Pinkus,  one  of  the  most  recent  writers  on  the  subject,  after  a  brief 
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summary  of  the  facts  at  hand,  states,  very  fairly  I  think,  that  "  the 
question  whether  tuberculosis  is  invariably  present  in  those  glands 
which  show  signs  of  pseudoleukaemia  can  only  be  decided  by  a  con- 
siderable increase  of  the  available  material.  The  fact  that  the  more 
carefully  the  investigations  have  been  conducted  with  all  the  aids  of 
modern  knowledge,  the  more  frequently  has  the  tuberculous  nature 
of  the  process  been  proven,  argues  strongly  for  the  influence  of 
tuberculosis  in  these  cases." 

When  we  sift  the  mass  of  clinical  and  pathological  material  that 
has  been  accumulated  in  the  literature,  we  find  that  the  greater  pro- 
portion of  it  furnishes  merely  presumptive  and  not  conclusive  evi- 
dence. In  the  majority  of  cases  that  have  been  reported  no  effort 
has  been  made  to  find  tubercle  bacilli  unless  certain  characteristic 
lesions  were  present.  On  the  other  hand,  in  many  instances  what 
were  apparently  miliary  tubercles  have  been  regarded  as  the  metas- 
tases of  lymphosarcoma,  and  described  as  such  without  the  exclu- 
sion of  tuberculosis  by  histological  examinations,  cultures,  or  inocu- 
lations. It  must  be  stated,  however,  that  a  considei'able  number  of 
these  cases  were  observed  before  the  discovery  of  the  tubercle  bacil- 
lus, and,  therefore,  before  it  was  possible  to  identify  the  nature  of 
the  lesions.  Among  these  are  the  cases  reported  by  Winiwarter, 
Langhans,  Kuhnhern,  Desmos  and  Barie,  Arkmann,  Wendt,  Rosen- 
stein,  Perret,  Morrison,  Pantoppidan,  and  Schmidt.  In  other  cases, 
although  the  prevailing  views  of  the  nature  of  the  process  and  the 
belief  that  the  cause  was  unknown  led  to  the  neglect  of  careful 
investigations,  the  reason  to  suspect  the  existence  of  tuberculosis 
was  very  strong.  For  example,  there  has  been  cheesy  degeneration 
in  the  glands,  as  in  the  cases  of  Brauneck  and  Winiwarter ;  amyloid 
disease  of  the  organs,  as  in  the  cases  of  Buchanan  and  Pantoppidan  ; 
necrosis  and  softening  of  the  glands,  as  in  the  cases  of  Winiwarter 
and  Hosier.  Other  cases  have  been  recorded  in  which  the  clinical 
course  resembled  in  many  respects  that  which,  we  believe,  is  typical 
of  lymphatic  tuberculosis,  but  in  which  the  autopsy  is  either  lack- 
ing or  so  inadequately  reported  that  it  is  impossible  to  draw  any 
conclusions  from  it.  Among  these  are  the  cases  of  Mosler,  Lieb- 
mann,  Turk,  Sippi,  and  Russell. 

The  cases  that  have  been  sufficiently  well  studied  to  furnish  direct 
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evidence  upon  this  question  are  few  in  number.  They  include  those 
in  which  tuberculosis  of  the  lymph  glands  and  possibly  of  other 
organs  existed  and  was  positively  demonstrated  by  inoculations  or 
by  staining  the  tubercle  bacilli.  Second,  those  in  which  careful 
histological  and  bacteriological  examinations  e.xcluded  the  existence 
of  the  tubercle  bacillus. 

Among  the  earliest  cases  of  the  first  group  was  that  of  Delafield. 
His  patient,  a  woman  twenty-three  years  of  age,  had  enlargement' 
of  the  cervical  lymph  glands,  an  irregular  and  often  high  fever, 
progressive  emaciation,  and  death.  At  the  necropsy  there  was  found 
calcification  of  the  mesenteric  glands,  evidently  a  chronic  process, 
and  miliary  tuberculosis  of  the  lungs.  The  next  case,  reported  by 
Waetzold,  was  of  the  utmost  importance,  because  it  was  the  first  in 
which  tubercle  bacilli  were  demonstrated  in  glands  which  failed  to 
show  the  characteristic  histological  changes,  and,  therefore,  called 
attention  to  a  form  of  tuberculous  infection  hitherto  unrecognized. 
A  woman  thirty  years  of  age  had  had  glandular  swellings  in  child- 
hood ;  these  reappeared  three  and  a  half  years  before  death,  and 
were  extirpated.  Immediately  afterward  the  patient  developed  ano- 
rexia, diarrhoea,  cough,  and  progressive  weakness.  One  and  a  half 
years  before  death  the  glands  were  again  extirpated,  and  histologi- 
cally appeared  to  be  pure  lymphomata.  After  this  the  emaciation 
became  extreme ;  there  was  complete  insomnia ;  the  cough  was 
worse  and  not  controlled  by  drugs,  although  there  were  no  signs  of 
pulmonary  disease.  The  temperature  showed  irregular  elevations, 
and  there  were  chills  and  epileptoid  attacks  that  apparently  im- 
proved upon  quinine.  Dry  pleurisy,  ascites,  and  albuminuria  devel- 
oped, and  the  inferior  maxillary  glands  underwent  softening  just 
before  death.  The  necropsy  revealed  enlargement  of  the  spleen  ; 
the  retroperitoneal  and  mesenteric  glands  were  enlarged;  there  were 
amyloid  kidneys,  a  normal  liver,  and  miliary  tuberculosis  of  the  lungs. 
The  mediastinal  and  bronchial  lymph  glands  were  also  enlarged  and 
contained  hyaline  areas  in  which  there  were  numerous  tubercle 
bacilli. 

A  still  more  remarkable  case  was  reported  the  following  year  by 
Brentano  and  Tangl.  A  woman  fifty-seven  years  of  age  had  swell- 
ing of  the  inguinal  and  cervical  glands,  irregular  fever,  with  evening 
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rise,  ascites,  pleural  exudate,  progressive  aniemia  and  cachexia,  and 
death.  The  necropsy  showed  enlargement  of  the  mediastinal, 
mesenteric,  and  retroperitoneal  lymph  glands,  chronic  peritonitis, 
tuberculosis,  and  ulceration  of  the  intestines.  The  liver  was  not 
enlarged.  The  lymph  glands  were  not  necrotic,  and  presented  none 
of  the  histological  characteristics  of  tuberculosis,  but  inoculation  of 
a  guinea-pig  with  the  glandular  substance  caused  death  from  tuber- 
culosis. The  authors  contended  that  this  case  proved  that  negative 
histological  evidence  is  insufficient  to  exclude  tuberculosis,  although 
it  must  be  admitted  that  a  single  inoculation  experiment  is  not  abso- 
lutely conclusive. 

In  1893  Cordua  described  some  glands  removed  from  a  woman 
twenty-two  years  of  age  who  was  supposed  to  be  suffering  from 
Hodgkin's  disease.  The  clinical  history  is  incomplete.  The  glands, 
upon  histological  examination,  presented  the  appearance  ascribed  to 
Hodgkin's  disease,  but  Cordua  was  able  to  demonstrate  the  presence 
of  tubercle  bacilli  in  their  substance.  He  calls  the  disease  malig- 
nant leukfemic  lymphoma,  apparently  not  regarding  the  presence  of 
tubercle  bacilli  as  excluding  Hodgkin's  disease.  A  similar  case  was 
reported  by  Sabrazes  in  1891,  who,  however,  only  proved  the  tuber- 
cular infection  of  the  glands  by  inoculation. 

In  1894  and  later  Askanazy  reported  three  cases.  The  first, 
a  woman  thirty-two  years  of  age,  had  enlarged  glands  in  the 
neck,  an  enlarged  liver,  and  recurrent  fever.  At  the  necropsy  the 
mediastinal  and  bronchial  lymph  glands  were  enlarged,  but  the 
spleen  and  retroperitoneal  glands  were  normal.  Tubercle  bacilli 
were  found  in  the  lymph  glands.  The  second  case,  a  woman  thirty- 
seven  years  of  age,  complained  of  pain  in  the  left  side  of  the  chest. 
There  was  severe  anaemia  and  fluctuating  tumors  arising  from  the 
ribs  on  the  left  side.  These  were  incised  and  found  to  contain  a 
sterile,  cheesy  material,  and  to  communicate  with  the  thoracic  cavity 
through  narrow  sinuses.  Tubercle  bacilli  were  not  found  in  the 
sputum.  At  the  necropsy  the  mediastinal  glands  were  found  to  be 
enlarged  and  partly  necrosed,  and  showed  mai'ked  tendency  to  fibroid 
induration.  The  liver  was  enlarged  and  contained  numerous 
tubercles.  The  retroperitoneal  lymph  glands  were  greatly  enlarged, 
and    guinea-pigs    inoculated    with    the    glandular    tissue   developed 
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tuberculosis.  Microscopically,  the  glands  exhibited  the  character- 
istic picture  of  tuberculosis.  The  third  case,  a  woman  thirty  years 
of  age,  complained  of  chills,  night  sweats,  and  expectoration. 
There  was  moderate  anaemia  and  fever  of  an  irregular  type.  She 
developed  hydrothorax,  and  later  a  hard,  immovable  tumor  appeared 
in  the  neck.  Tubercle  bacilli  were  found  in  the  sputum.  At  the 
necropsy  all  the  glands  were  found  to  be  enlarged  and  firm,  but  not 
necrotic.  The  liver  was  enlarged  and  contained  yellow  nodules. 
The  costal  pleura  was  greatly  thickened  and  dense.  All  the  organs 
presented  the  characteristic  histological  changes  of  tuberculosis,  and 
tubercle  bacilli  were  found  in  the  tissues.  Askanazy  calls  attention 
to  the  many  features  of  resemblance  between  this  case  and  pearl 
disease  in  cattle,  a  valuable  suggestion,  which  I  shall  discu.ss  more 
thoroughly  later. 

In  1898  Sternberg  published  a  paper  that  he  had  evidently  had 
in  preparation  for  a  considerable  time.  In  view  of  the  occasional 
discovery  of  tubercle  bacilli,  or  the  evidence  of  tuberculous  infection 
in  a  number  of  cases  that  clinically  resembled  pseudoleuksemia,  he 
determined  to  study  the  tissues  from  a  considerable  number  of  cases, 
in  order  to  determine  whether  the  micro-organism  bore  any  actual 
relation  to  the  disease  or  not.  For  this  purpose  he  obtained  speci- 
mens from  eighteen  cases  of  pseudoleukiemia,  of  which  he  says 
fifteen,  in  their  anatomical  changes  and  usually  in  their  clinical 
course,  resembled  the  peculiar  cases  of  pseudoleuktemia  which  had 
attracted  his  attention.  For  reasons  that  Sternberg  does  not  ex- 
plain, the  clinical  histories  of  his  fifteen  cases  are  not  given ;  in 
fact,  in  some  even  the  clinical  diagnosis  is  lacking,  and  it  is  not, 
even  when  given,  always  pseudoleukemia.  But  it  is  not  improbable 
that  in  all  cases  pseudoleuksemia  was  suspected  at  some  time  in  the 
course  of  the  disease. 

Briefly  epitomized  the  cases  are  as  follows :  Case  I.  Clinical  diag- 
nosis :  PseudoleukiL'inia,  bilateral  pleuritis  sicca,  miliary  tuberculosis 
(which  was  doubtful),  and  splenic  tumor.  The  lymph  glands  were 
generally  enlarged  and  formed  tumor-like  masses  in  the  mediastinum 
and  retroperitoneal  space.  The  spleen  was  enlarged  and  contained 
numerous  white  nodules.  The  right  pleural  cavity  was  obliterated 
by    adhesions,   and    the    left    contained    clear    fluid.      The   right 
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lung  was  filled  with  grayish  nodules.  There  was  clear  fluid  in 
the  abdominal  cavity.  The  nodules  sometimes  showed  necrosis, 
and  in  some  of  them  a  few  tubercle  bacilli  could  be  demonstrated. 
Case  II.  Clinical  diagnosis  :  Pseudoleukjemia.  The  lymph  glands 
were  enlarged,  and  several  had  suppurated  or  showed  caseous 
degeneration.  The  liver  and  spleen  were  enlarged  and  showed 
numerous  tubercles ;  the  bone  marrow  was  embryonal.  The  histo- 
logical picture  was  in  general  that  of  tuberculosis,  but  tubercle 
bacilli  could  not  be  found.  Case  III.  No  clinical  diagnosis.  The 
lymph  glands  were  enlarged  and  in  part  caseous.  The  spleen  was 
enormously  enlarged  and  contained  numerous  miliary  tubercles. 
There  was  general  icterus.  The  tissues  contained  necrotic  areas 
with  giant  cells,  but  tubercle  bacilli  were  not  found.  There  was 
general  arterio-sclerosis.  Case  IV.  Clinical  diagnosis  :  Pulmonary 
tuberculosis,  cirrhosis  of  the  liver  (considered  doubtful),  and  degen- 
eration of  the  myocardium.  There  was  enlargement  of  the  lymph 
glands  and  of  the  liver  and  spleen,  and  the  latter  contained  miliary 
tubercles.  The  histological  changes  were  those  of  atypical  tubercu- 
losis ;  tubercle  bacilli  were  not  found.  Case  V.  No  clinical  diag- 
nosis. The  lymph  glands  were  enlarged  ;  the  spleen  and  liver  were 
enlarged  and  contained  numerous  tubercles.  The  tissues  showed 
atypical  tuberculous  lesions,  and  these  contained  numerous  tubercle 
bacilli.  The  tissues  from  Cases  II.,  III.,  IV.,  and  V.  had  been  pre- 
served for  many  years.  Case  VI.  Clinical  diagnosis  :  Pseudoleu- 
ksemia,  icterus,  due  to  compression  of  the  common  duct  by  swollen 
lymphatic  glands.  The  lymph  glands  were  generally  enlarged  and 
necrotic  ;  there  was  chronic  tuberculosis  of  the  right  lung.  The 
spleen  was  enlarged  and  contained  numerous  miliary  tubercles  ; 
there  were  ulcers  in  the  caecum.  The  histological  changes  indicated 
tuberculosis,  but  tubercle  bacilli  were  not  found.  Case  VII.  Clini- 
cal diagnosis :  Chronic  tuberculosis  of  the  lymph  glands  and  serous 
membranes.  There  was  universal  OBdema,  profound  anaemia,  enlarge- 
ment of  the  lymph  glands  and  spleen,  subacute  nephritis  and  hyper- 
trophy of  the  left  ventricle.  Cheesy  areas,  giant  cells,  and  tubercle 
bacilli  were  not  found  in  the  tissues.  The  spleen  showed  considerable 
amyloid  degeneration.  Case  VIII.  Clinical  diagnosis :  Pseudo- 
leuk?emia,  with  recurrent  fever.     There  was  tuberculous  infiltration 
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of  the  apices  of  both  lungs ;  the  lymph  glands  were  enlarged  and 
firm ;  the  liver  and  spleen  were  greatly  enlarged,  and  contained 
white  masses  and  miliary  tubercles.  The  tubercles  were  composed 
of  cellular  aggregations  and  necrotic  areas  containing  giant  cells 
and  a  few  tubercle  bacilli.  Case  IX.  Clinical  diagnosis :  Tuber- 
culosis, pseudoleuksemia,  tuberculous  infiltration  of  the  right  lung, 
compression  of  the  common  duct  by  enlarged  glands.  There  was 
enlargement  of  the  lymph  glands,  with  caseous  degeneration. 
The  liver  and  spleen  were  enlarged ;  the  bone  marrow  contained 
numerous  nodules,  which  showed  cellular  proliferation  aud  some 
necrosis  that  was  not  caseous.  Tubercle  bacilli  are  not  men- 
tioned. Case  X.  A  boy  ten  years  of  age,  with  typical  pseudo- 
leuka?mia.  An  extirpated  gland  showed  cellular  proliferation, 
with  necrotic  areas ;  tubercle  bacilli  were  not  found.  Case  XI. 
No  clinical  diagnosis.  The  anatomical  diagnosis  was  pseudo- 
leukemia and  tuberculosis  of  the  retroperitoneal  lymph  glands. 
The  liver  and  spleen  were  enlarged  and  contained  numerous  nod- 
ules. The  retroperitoneal  glands  were  also  greatly  enlarged,  and 
consisted  of  fibrous  tissue  containing  spindle  cells,  lymphocytes, 
and  giant  cells.  The  borders  of  the  glands  were  very  red.  Case 
XII.  Clinical  diagnosis :  Tuberculous  pseudoleukiiemia,  tubercu- 
losis of  the  lung  and  lymphatic  glands,  and  enteritis.  Anatomical 
diagnosis :  Lymphosarcoma  of  the  lymphatic  tissues  and  chronic 
tuberculosis  of  the  glands.  The  lymph  glands  contained  a  large 
amount  of  fibrous  tissue,  groups  of  spindle  and  giant  cells,  prolifer- 
ated endothelial  cells,  and  erythrocytes.  In  some  cases  cheesy 
degenei-ation  was  present,  and  tubercle  bacilli  were  found  in  the 
lymph  glands.  Case  XIII.  Clinical  diagnosis  :  Pseudoleukemia. 
Anatomical  diagnosis :  Pseudoleukfemia,  with  general  enlargement 
of  the  lymph  glands  and  spleen,  hydrothorax,  and  ascites.  The 
lymph  glands  and  spleen  showed  fibrous  alterations,  enlargement  of 
the  capillaries,  and  desquamation  of  the  epithelium.  Case  XIV. 
Clinical  diagnosis  :  Tuberculous  lymphadenitis  ;  marked  tuberculosis 
of  the  lungs :  spleen  greatly  enlarged.  The  lymph  glands  were 
enlarged  and  contained  necrotic  areas  and  foci  of  epithelioid  and 
giant  cells.  Tubercle  bacilli  could  be  demonstrated  in  the  serous 
membranes.     The  liver  contained  numerous   nodules.     Case  XV. 
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Clinical  diagnosis :  Pseudoleukemia  and  tuberculosis  of  the  lungs. 
Anatomical  diagnosis :  Miliary  tuberculosis  of  the  lungs,  cirrhosis 
of  the  liver,  tumor  of  the  spleen,  and  marked  tuberculosis  of  the 
lymph  glands.  The  lymph  glands  showed  caseous  degeneration, 
and  tubercle  bacilli  were  found  in  them  and  in  the  spleen.  The 
liver  contained  numerous  nodules. 

The  critical  examination  of  these  cases  is  not  entirely  as  favorable 
to  the  relation  between  tuberculosis  and  pseudoleuksemia  as  the 
enumeration  appears  to  prove.  lu  Delafield's  case  the  clinical 
symptoms  of  pseudoleuksemia  were  not  distinct  enough  to  enable  a 
diagnosis  to  be  made.  In  Waetzold's  case  the  long  course  of  the 
disease  renders  secondary  infection  with  tubercle  bacilli  possible, 
and  the  same  may  be  said  of  the  case  reported  by  Brentano  and 
Tangl.  The  cases  of  Cordua  and  Sabraz6s  appear  to  be  more  cer- 
ta.in.  The  clinical  course  and  the  histological  changes  in  the  glands 
were  identical  with  pseudoleukfemia.  There  were  no  evidences  of 
tuberculosis  in  other  parts  of  the  body,  or  of  tuberculous  cachexia ; 
nevertheless  tubercle  bacilli  were  demonstrated  in  the  glands  removed 
by  operation.  Askanazy's  first  case  also  appears  to  be  very  conclusive, 
but  the  second  and  third  cases  may  merely  have  represented  diffuse 
tuberculosis  of  the  lymphatic  glands  and  not  pseudoleukemia.  The 
fifteen  cases  of  Sternberg  are  not  all  of  such  character  as  to  prove 
his  contention  regarding  the  relation  of  the  two  conditions.  It  will 
be  noted  that  the  clinical  diagnosis  of  uncomplicated  pseudoleuksemia 
was  made  only  in  three  cases,  and  that  of  recurrent  fever — that  is, 
Ebstein-Pel's  disease — in  two  others.  In  two  cases  the  diagnosis 
was  pseudoleuksemia  complicated  by  tuberculosis,  and  in  a  third, 
tuberculous  complication  was  considered  probable.  In  four  cases  a 
diagnosis  was  made  of  lymphatic  tuberculosis  simulating  pseudo- 
leuksemia; and  in  one  the  diagnosis  was  pulmonary  tuberculosis  and 
cirrhosis  of  the  liver,  a  condition  which  it  appears  difficult  to  dif- 
ferentiate from  pseudoleukfemia  due  to  tuberculous  infection.  In 
three  cases  no  diagnosis  is  given.  In  these  fifteen  cases  no  inocula- 
tion experiments  were  made ;  no  cultures  were  made,  and  tubercle 
bacilli  were  found  in  only  five  instances.  Therefore,  Sternberg's 
diagnosis  of  tuberculosis  was  made  in  the  remaining  cases  because 
of  the  presence  of  lesions  resembling  those  found  in  the  tissues  of  the 
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cases  in  which  tubercle  bacilli  were  demonstrated,  but  not  resembling 
the  lesions  ordinarily  found  in  tuberculosis  of  the  lymph  glands,  and 
therefore  not  certainly  the  result  of  the  activity  of  the  tubercle  bacillus. 
If  it  were  not  for  the  cases  that  have  been  already  reported  we  should 
be  obliged  to  regard  the  work  of  Sternberg  as  doubtful.  It  is  only  the 
fact  that  this  work  confirms  so  thoroughly  the  results  obtained  by 
the  others  who  have  made  careful  examinations  of  the  lympli  glands 
in  cases  of  pseudoleuktemia  that  we  are  justified  in  considering  it 
as  establishing  his  contention  that  in  a  large  proportion  of  the  cases 
supposed  to  be  pseudoleukaemia  the  tubercle  bacillus  is  present  either 
as  a  causative  or  as  an  associated  factor. 

The  negative  evidence  is  even  more  scanty,  and  in  view  of  the 
incomplete  studies  made  in  the  majority  of  cases,  far  less  satisfac- 
tory. In  1891  Czerny  reported  the  case  of  a  boy  of  four  years 
who  had  a  tumor  on  the  right  side  of  the  neck.  There  was  con- 
tinuous fever,  moderate  leucocytosis,  progressive  anaemia,  enlarge- 
ment of  the  liver  and  spleen ;  pain  in  the  abdomen,  and  emaciation. 
Shortly  before  death  there  was  epistaxis  and  anasarca.  At  the 
autopsy  a  purulent  exudate  was  found  in  the  abdomen ;  the  liver 
and  spleen  were  enlarged  and  contained  miliary  nodules.  The  his- 
tological appearances  were  not  characteristic  of  tuberculosis,  and 
tubercle  bacilli  could  not  be  found.  Five  years  later  Dietrich 
reported  three  cases  with  enlargement  of  the  cervical  and  axillary 
glands.  In  one  of  these  cases  there  was  considerable  fever,  emacia- 
tion, and  oedema ;  the  spleen  and  liver  were  enlarged  and  contained 
necrotic  areas  in  which  giant  cells  were  found.  The  lymph  glands 
were  enormously  enlarged.  In  another  case  the  cervical  and  axil- 
lary glands  were  enlarged  and  contained  necrotic  areas,  but  tubercle 
bacilli  were  not  found.  But  as  the  tissues  had  been  hardened  in 
Miiller's  fluid,  it  is  possible  that  they  had  lost  their  staining  power. 
Inoculations  were  not  made,  and  for  that  reason  the  evidence  must 
be  regarded  as  doubtful.  In  1897  Fischer,  stimulated  by  Dietrich's 
paper,  attempted  an  experimental  investigation  of  the  whole  sub- 
ject. Unfortunately  this  was  only  published  in  the  form  of  a  lecture, 
and  the  details  of  the  individual  cases  were  not  given.  His  general 
results  though  are  stated  clearly.  In  all  he  studied  twelve  cases, 
ten  men  and  two  women.     In  none  of  them  was  there  leucocytosis, 


TUBERCULOSIS    AND    PS  E  U  DO  LE  U  K  JEM  I  A  .  227 

and  cultures  and  inoculations  made  from  the  blood  were  negative, 
with  the  exception  of  one  case  of  recurrent  fever  in  which  the  inocu- 
lations were  positive  during  the  febrile  periods  and  negative  during 
the  intervals.  He  does  not  state  the  nature  of  the  organism  found, 
but  merely  calls  it  "  secondary  infection."  Four  of  the  cases  died, 
and  in  all  there  was  general  involvement  of  the  lymphatic  structures 
in  the  lymphomatous  change.  One  of  these  cases  had,  in  addition, 
tuberculosis  of  the  lungs  and  mesenteric  glands,  and  another  tuber- 
culosis of  the  lungs,  spleen,  and  liver.  In  both  the  process  was  recent, 
and  must  therefore  be  regarded  as  secondary  infection.  In  all  the 
cases  the  glands  were  extirpated,  and  from  these  glands  inoculations, 
cultures,  and  histological  examinations  of  the  tissues  were  made. 
The  guinea-pigs  inoculated  were  killed  two  or  three  months  later, 
and  only  one  showed  any  tuberculous  change,  and  this  was  not  in 
either  of  the  cases  complicated  by  tuberculosis.  Cultures  and  his- 
tological examinations  were  negative,  and  eosinophile  cells  were 
found  in  great  numbers  in  the  glandular  substance.  According  to 
Kanter,  who  has  made  a  careful  study  of  the  changes  in  lymphoma- 
tous and  tuberculous  lymph  glands,  and  has  reached  the  conclusion 
that  they  are  essentially  independent  diseases,  although  they  may 
coexist,  eosinophile  cells  are  strongly  against  the  existence  of  tuber- 
culosis. Fischer  does  not  share  this  view.  The  positive  case  was  a 
girl  of  sixteen  who  had  enlarged  cervical  glands.  They  were 
removed,  and  found  to  contain  numerous  eosinophile  cells,  but  no 
areas  of  necrosis  and  no  giant  cells.  Tubercle  bacilli  could  not  be 
stained,  but  fragments  of  the  glands  inoculated  into  two  rabbits 
caused  their  death  in  seven  or  eight  weeks,  and  both  presented 
typical  tuberculous  lesions.  Later  the  patient  developed  tubercu- 
losis of  the  lungs,  and  the  tubercle  bacilli  could  be  demonstrated  in 
the  sputum,  and  the  scar  of  the  operation  by  which  the  glands  had 
been  removed  reopened  and  suppurated.  This  case  seems  particu- 
larly valuable  for  the  purpose  of  proving  that  in  the  absence  of  the 
characteristic  histological  changes  of  tuberculosis,  or  of  the  ability  to 
stain  the  tubercle  bacilli  in  the  tissues,  tuberculous  infection  may 
exist.  Since  Fischer's  paper  no  important  article  has  been  written 
excepting  that  of  Freudenweiler.  He  reports  the  case  of  a  woman, 
aged  thirty-one  year's,  who  at  the  age  of  thirty  had  swelling  of  the 
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cervical  lymph  glands,  then  pain  in  the  abdomen,  followed  by  swell- 
ing, and  finally  ascites.  She  became  cachectic,  and  there  was  profuse 
diarrhea.  She  then  developed  a  large  abscess  in  the  wall  of  the 
abdomen,  which  ruptured  spontaneously,  the  pus  of  which  was  sterile. 
Animals  inoculated  with  this  pus  did  not  develop  tuberculosis.  At 
the  autopsy  the  cervical  and  mesenteric  lymph  glands  were  enlarged, 
and  the  latter  were  cheesy.  There  were  ulcers  in  the  gastro- 
intestinal tract,  but  there  were  no  nodules  in  the  spleen  or  liver.  The 
glands  showed  no  characteristic  changes  of  sarcoma,  and  in  the 
cervical  glands  there  were  added  to  these  the  changes  characteristic 
of  tuberculosis.  The  diagnosis,  therefore,  is  one  of  lympho- 
sarcoma, which  he  believes  developed  in  the  tuberculous  glands. 

In  this  series  of  cases  the  only  ones  of  any  value  are  those  of 
Fischer,  and  even  they  appear  to  be  insufficient  to  establish  the  con- 
clusion that  pseudoleukicmia  is  sometimes  due  to  other  lesions  than 
tuberculosis.  It  is  almost  unnecessary  to  call  attention  to  the  value- 
lessness  of  the  inability  to  discover  the  tubercle  bacillus  in  the 
glandular  tissues  as  a  proof  that  tuberculosis  does  not  exist,  for  in 
the  cases  of  Sabrazes,  Fischer,  and  Brentano  and  Tangl  tubercle  bacilli 
were  not  found,  and  yet  the  inoculations  were  positive,  and  the  same 
thing  was  true  of  Case  IV.  in  my  series.  Inoculations,  too,  can 
only  be  regarded  as  satisfactory  evidence  if  they  are  made  in  sufficient 
number,  or  if  the  results  are  positive.  In  Case  II.  of  my  series  the 
presternal  abscess  was  unquestionably  tuberculous,  and  yet  only  one 
of  two  guinea-pigs  inoculated  with  a  large  quantity  of  the  pus  de- 
veloped tuberculosis.  Nevertheless,  it  must  be  admitted  that  Fischer's 
paper  furnishes  the  strongest  evidence,  and  practically  the  only 
absolute  evidence  that  we  have  at  present,  against  the  tuberculous 
theory  of  Hodgkin's  disease.  Accepting  it,  therefore,  we  are  obliged 
to  consider  three  possibilities :  either  the  etiology  of  Hodgkin's  dis- 
ease, so  called,  is  multiple,  that  is  to  say,  there  are  a  variety  of  fac- 
tors that  can  cause  it ;  or  that  there  is  some  other  single  etiological 
factor,  and  that  the  tubercle  bacillus  when  it  does  occur  in  the  gland 
must  be  regarded  as  an  accidental  or  mixed  infection,  or  that  our 
present  methods  of  detecting  the  presence  of  the  tubercle  bacillus 
are  inadequate  in  some  instances.  There  is  no  particular  reason 
why  tlie  first  of  these  possibilities  sliould  not  be  so,  because  in  other 
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conditions  with  similar  clinical  course,  such  as  cerebro-spinal  menin- 
gitis, the  variety  of  etiological  factors  is  considerable.  If  the  second 
supposition  is  correct  we  should  expect  to  find  tuberculous  infection 
not  so  infrequently  in  cases  of  leuksemia,  and  also  occasionally  in 
other  forms  of  tumor.  It  is  of  course  well  known  that  cases  of 
pseudoleukiemia  may  present  a  terminal  leucocytosis  (Fleischer  and 
Penzoldt)  and  present  before  death  the  characteristic  picture  of 
leuki«mia.  In  1892  Francksen,  whose  original  paper  I  have  been 
unable  to  procure,  was  able  to  collect  a  few  cases  in  which  leuksemia 
and  tuberculosis  apparently  co-existed.  In  1900  Junger  reported 
an  additional  case  in  a  man,  twenty-five  years  of  age,  who  had  a 
sudden  swelling  of  the  tongue  which  was  relieved  by  a  copious  dis- 
charge of  pus,  oedema  of  the  hands  and  feet,  enlargement  of  the 
cervical,  axillai-y,  and  inguinal  glands,  and  of  the  spleen.  There 
was  bronzing  of  the  skin.  The  leucocytes  were  at  first  40,000 
and  later  125,000.  The  fever  was  intermittent  and  the  temperature 
often  fell  below  35°.  The  patient  died,  and  at  the  autopsy  miliary 
tubercles  were  found  in  all  the  serous  membranes  and  in  the  liver 
and  spleen.  The  hyperplastic  lymph  glands  were  also  tuberculous. 
In  the  blood  from  the  hemorrhagic  lymph  glands  tubercle  bacilli 
could  readily  be  demonstrated.  The  lungs  were  free.  He  supposes 
that  the  case  was  one  of  latent  tuberculosis  awakened  by  the  devel- 
opment of  the  leukemic  process.  The  following  year  Sturmdorf 
reported  a  case  occurring  in  a  woman  thirty-five  years  of  age,  who 
at  the  age  of  thirty-three  developed  enlargement  of  the  spleen. 
Two  years  later  she  awoke  one  morning  with  pain  in  the  throat, 
cough,  and  hoarseness.  She  lost  weight ;  there  were  moderate  fever, 
tuberculosis  of  the  larynx,  and  the  characteristic  blood  picture  of 
leukaemia,  the  leucocytes  being  156,000.  The  fever  was  irregular, 
and  it  was  found  that  the  myelocytes  varied  inversely  with  it. 
Tubercle  bacilli  were  readily  demonstrated  in  the  sputum.  This 
case  can  easily  have  been  a  tuberculous  infection  of  the  larynx  com- 
plicating leuksemia. 

In  regard  to  the  infection  of  other  forms  of  tumor  with  tubercu- 
losis, the  evidence  derived  from  a  study  of  the  literature  would  seem 
to  indicate  that  it  is  of  the  rarest  occurrence.  In  1895  Ricker 
reported  two  extraordinary  cases.     A  woman   was  operated  on  for 
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sarcoma  of  the  breast.  Two  years  later  there  was  recurrence,  with 
the  symptoms  of  general  sarcomatosis,  followed  by  death.  The 
necropsy  showed  miliary  tuberculosis  of  the  lungs,  whicii  contained 
hard  nodules  without  caseation  or  giant  cells,  and  great  enlargement 
of  the  spleen,  which  contained  miliary  tubercles.  In  the  breast  there 
were  two  tumors,  one  caseous,  the  otiier  resembling  the  metastases 
in  the  lungs,  but  containing  giant  cells.  Tubercle  bacilli  were  found 
in  both  tumors.  Ricker  admits  that  this  was  possibly  a  secondary 
infection  of  the  tumor  from  tuberculous  lesions  that  already  existed 
in  other  parts  of  the  body.  He  argues  against  this,  however,  that 
there  is  no  other  case  on  record  in  which  a  tumor  has  become  in- 
fected in  this  manner,  or  in  which  a  wound  has  become  infected 
during  operation,  nor  is  there  any  case  on  recoi'd  in  which  a  wound 
has  become  infected  as  a  result  of  tuberculosis  in  other  parts  of  the 
body,  leaving  the  impression  that  it  is  his  belief  that  either  sarcoma 
and  tuberculosis  co-existed,  or  that  the  process  was  tuberculous  from 
the  beginning.  The  second  patient  was  a  boy  who  at  the  age  of  ten 
years  had  some  swollen  lymph  glands  removed  from  the  neck. 
These  recurred,  and  at  the  age  of  fifteen  years  the  boy  was  brought 
to  the  hospital  emaciated,  pale,  and  complaining  of  severe  pains  in 
the  lumbar  region.  A  diagnosis  of  lymphosarcoma  was  made.  Sub- 
sequently paraplegia  developed,  and  the  patient  died.  At  the 
necropsy  large  tumors  were  found  in  the  neck,  in  the  mediastinum, 
in  the  lungs,  and  in  the  bodies  of  the  vertebrse.  These  tumors 
showed  the  structures  of  lymph  glands.  Scattered  throughout  the 
lymphoid  tissue  there  were  groups  of  six  or  seven  endothelial  cells, 
but  typical  giant  cells  were  absent.  Great  numbers  of  tubercle 
bacilli  wei-e  found  in  the  sections.  Ricker  regards  the  tubercle 
bacilli  as  undoubtedly  the  cause  of  the  tumors  in  this  case,  although 
he  admits  that  further  investigations  are  necessary  in  order  to  deter- 
mine what  relation  the  tubercle  bacillus  bears  to  malignant  lymphoma 
or  lymphosarcoma.  He  is  convinced  that  when  it  involves  the 
lymphatic  tissues  it  can  produce  a  clinical  type  of  disease  that  differs 
greatly  from  the  ordinary  pulmonary  form.  In  1899  Warthin 
reported  two  cases  of  carcinoma  of  the  breast — tlie  first  appeared, 
three  years  after  the  organ  had  ceased  to  functionate,  as  a  small  lump 
that  grew  rapidly,  in  a  woman  of  forty-two  years.      At  the  same 
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time  there  was  enlargement  of  the  glands  in  the  axilla.  The  breast 
softened  and  an  abscess  was  found  in  it,  and  after  a  partial  amputa- 
tion the  patient  made  a  perfect  recovery.  Histologically  it  showed 
the  characteristic  picture  of  carcinoma  simplex  associated  with  tuber- 
culosis, and  tubercle  bacilli  were  found  in  the  pus.  The  other,  a 
woman  of  thirty-nine  years,  had  carcinoma  of  the  breast  with 
metastases  to  the  axilla.  Carcinoma  associated  with  tuberculosis 
was  found  both  in  the  breast  tissue  and  in  the  involved  glands.  But 
on  account  of  the  hardening  fluid  (Miiller's)  tubercle  bacilli  could  not 
be  stained.     He  accepts  Lubarsch's  classification  of  these  structures. 

I  am  inclined  to  believe  that  these  cases  are  analogous  to  the 
cases  which  have  been  reported  of  lupus  and  carcinoma  of  the  skin, 
and  tuberculosis  and  carcinoma  of  the  oesophagus  and  larynx.  Of 
the  latter  a  number  of  cases  are  now  on  record,  particularly  those 
of  Cordua,  Michaux,  Setulle,  Zenker,  Pepper  and  Edsall.  These 
cases  are  characterized  usually  by  the  presence  of  old  tubercular 
lesions  in  the  lungs  and  the  absence  of  metastases  to  the  glands  sur- 
rounding the  structures,  although  Michaux  states  that  in  his  case 
some  of  the  glands  were  softened  and  some  firm  and  white  as  in 
glands  affected  by  carcinomatous  metastases.  As  no  histological  ex- 
amination was  made  his  statement  must  be  received  with  reservation. 

I  think  there  is  considerable  doubt  regarding  the  nature  of  these 
so-called  carcinomatous  tumors.  Ribbert  has  shown  that  epithelium 
separated  from  its  basement  membrane  by  pathological  processes 
may  proliferate,  and  he  attempts  to  find  in  this  an  explanation  for  the 
cause  of  carcinoma.  It  is  possible  that  in  these  circumstances,  how- 
ever, the  proliferation,  although  morphologically  similar,  is  etiologi- 
cally  distinct  from  that  characteristic  of  the  true  carcinomatous 
growth.  The  long  history  of  some  of  these  cases  seems  to  be 
strongly  against  a  malignant  proliferative  process. 

The  evidence  regarding  the  tuberculous  nature  of  pseudoleuksemia, 
aside  from  that  which  we  have  quoted,  is  so  scanty  and  inconclusive 
as  to  be  almost  worthless.  Delbet  inoculated  a  dog  with  bacilli 
whose  nature  is  not  mentioned  from  a  case  of  lymphadenoma  and 
produced  chronic  abscesses  with  enlargement  of  the  lymph  glands. 
Galasso  has  observed  improvement  in  cases  of  tuberculous  lymphoma 
after  the  use  of  Maragliano's  serum.     Jaccoud,  Mosler  and  Birch- 


232  JOSEPH    SAILKR, 

Ilirschfeld  have  observed  infectious  adenitis  following  infectious 
diseases.  Tuberculosis,  of  course,  often  follows  infectious  disease,  but 
there  is  no  other  reason  for  supposing  the  two  processes  the  same. 
Liebmann  has  observed  miliary  tuberculosis  as  a  complication  of 
adenitis.  He  supposes  that  it  may  be  a  true  complication,  or  else 
either  assume  the  appearance  of  adenitis  or  actually  cause  it.  Phil- 
lipart  calls  attention  to  the  similarity  between  a  case  of  cutaneous 
lymphomata  and  leprosy. 

Assuming  the  tuberculous  nature  of  these  conditions,  the  question 
naturally  arises  why  tuberculosis  of  the  lymph  glands  sometimes 
produces  such  extraordinary  symptoms.  In  1894  Askanazy  sug- 
gested that  the  lesions  in  one  of  his  cases  resembled  pearl  disease  in 
cattle.  In  1898  the  careful  studies  of  Theobald  Smith  proved  that 
there  was  more  than  one  variety  of  the  tubercle  bacillus.  He  be- 
lieved at  that  time  that  the  chief  distinction  lay  between  the  bovine 
and  human  tubercle  bacillus,  and  that  the  greatest  difference  existed 
in  the  degree  of  virulence  of  these  two  organisms.  His  paper  has 
since  been  amply  confirmed  by  Koch,  Ravenel  and  others ;  Koch 
even  going  so  far  as  to  claim  that  human  tubercle  bacilli  were  not 
pathogenic  for  cattle,  nor  the  bovine  tubercle  bacilli  for  human 
beings,  a  statement  that  has  been  conclusively  disproved  by  the  work 
of  Ravenel.  In  1901  Lartigau  showed  that  a  considerable  varia- 
tion existed  between  specimens  of  tubercle  bacilli  obtained  from 
different  lesions  in  human  beings,  and  Ravenel  has  found  the  same 
thing  to  be  true.  It  seems  possible,  therefore,  that  perhaps  in  the 
pseudoleukaemic  forms  of  tuberculosis  we  have  to  deal  with  a  variety 
of  tubercle  bacillus  that  differs  somewhat  from  the  one  ordinarily 
infecting  human  beings.  Such  an  hypothesis  could  only  be  regarded 
as  established  if  in  a  sufficient  number  of  cases  certain  peculiarities 
were  observed  in  the  cultural  and  pathogenic  character  of  the  tubercle 
bacilli  obtained  from  them  that  were  constant,  and  it  is  needless 
to  say  that  no  such  studies  have  as  yet  been  made.  In  fact, 
Case  IV.  of  my  series  is  the  only  one,  so  far  as  I  know,  from  which 
cultures  have  been  obtained. 

When  I  began  to  prepare  this  paper  it  was  my  object  to  find 
some  common  clinical  features  in  these  cases  that  would  ren- 
der   possible    during    life    their    differentiation    on    the    one    hand 
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from  cases  of  true  pseudoleuktemia,  if  such  actually  exist,  and, 
on  the  other,  from  cases  of  ordinary  tuberculosis  of  the  lymph 
glands.  I  now  have  grave  doubts  whether  any  such  clinical  differ- 
entiation is  possible.  Yet  from  the  data  at  hand  the  following 
symptoms  appear  to  be  usually  present  in  the  forms  which  have 
certainly  been  determined  to  be  tuberculous.  Fever,  continuous, 
irregular  or  recurrent.  In  fact,  the  forms  described  originally  by 
Gowers :  moderate  anaemia,  more  frequently  associated  with  leuco- 
psenia  than  with  leucocytosis ;  progressive  emaciation  ;  enlargement 
of  the  spleen  and  less  frequently  of  the  liver ;  frequently  enlarge- 
ment of  the  superficial  lymph  glands,  and  occasionally  the  physical 
signs  of  enlargement  of  the  thoracic  and  abdominal  lymph  glands ; 
tenderness  over  the  abdomen,  especially  in  the  right  hypochon- 
driac region  ;  hemorrhagic  diathesis,  or  at  least  a  very  pronounced 
tendency  to  epistaxis  ;  albuminuria,  and  as  a  terminal  symptom, 
anasarca,  jaundice,  ascites  and  death.  Death  apparently  occurs  in 
many  instances  as  a  result  of  an  eruption  of  miliary  tubercles.  Not 
infrequently  in  these  cases  the  following  conditions  occur  and  may 
be  regarded  as  contributory  evidence.  Signs  of  pericardial  adhesion 
and  of  myocardial  involvement ;  painless,  fluctuating  tumors  arising 
from  the  thoracic  cavity  and  lying  between  the  skin  and  the  ribs ; 
the  signs  and  symptoms  of  mediastinal  tumor.  Of  course,  the  pres- 
ence of  tubercle  bacilli  in  the  sputum  or  other  discharges  must  be 
regarded  as  highly  significant.  Excision  of  enlarged  superficial 
glands  with  either  histological  examination  or  inoculations  into  ani- 
mals may  confirm  the  diagnosis,  and  in  some  cases  injections  of 
tuberculin  may  give  rise  to  the  characteristic  reaction,  although  in 
Case  II.  of  my  series  5  mg.  of  an  active  preparation  produced 
rather  a  depression  than  an  elevation  in  the  temperature. 

In  conclusion,  then,  it  can  only  be  said  that  the  time  has  not  yet 
come  for  any  dogmatic  statement  upon  this  question.  None  of  the 
evidence  hitherto  presented  can  be  regarded  as  decisive,  and  yet  as 
Pinkus  says,  the  gradual  accumulation  of  positive  evidence  and  the 
absence  of  entirely  satisfactory  negative  evidence  rather  tend  to 
confirm  the  supposition  that  the  majority  of  cases  of  pseudoleu- 
kemia, if  not  all,  will  ultimately  be  recognized  as  tuberculous  in 
nature. 
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DISCUSSION. 

Dr.  William  Osler  :  The  subject  is  one  in  which  I  am  particularly- 
interested.  I  would  first  like  to  congratulate  Dr.  Sailer  upon  bringing 
this  subject  before  the  profession  in  this  way.  I  think  that  the  term 
' '  Sternberg's  disease  "  should  be  so  used  as  to  exclude  all  cases  of  lymphatic  . 
tuberculosis.  Long  before  Sternberg  was  born  cases  of  general  tuberculous 
adenitis  were  recognized  and  described  as  perfectly  characteristic  and  alto- 
gether apart  from  Hodgkin's  disease;  indeed,  the  probability  is  that  certain 
of  Hodgkin's  cases  were  general  tubercular  adenitis  as  we  recognize  tuber- 
culosis. The  interesting  point  is  that  Sternberg  has  shown  that  certain  of 
this  class  of  cases,  which  we  regard  clinically  as  Hodgkin's  disease,  and 
which  have  all  the  ordinary  clinical,  anatomical,  and  histological  pictures 
of  Hodgkin's  disease,  turn  out  to  be  tuberculosis.  I  think  a  differentiation 
can  be  made  between  those  cases  and  certain  cases  which  all  clinicians  have 
recognized  as  a  general  tuberculous  adenitis.  The  records  of  Blockley  con- 
tain numerous  instances  in  which  tuberculosis,  such  as  can  be  recognized 
pathologically,  has  occurred  in  the  lymphatic  glands  only.  I  remember 
showing  to  the  Pathological  Society  a  remarkable  case  iu  which  there  was 
no  question  as  to  the  ordinary  tubercular  character  of  it.  The  lymph  glands 
only  were  tuberculous.  In  certain  of  these  instances  the  tuberculosis  is 
confined  to  the  lymph  glands.  It  is  met  with  frequently  in  young  children, 
and  in  colored  people.  Dr.  Sailer's  paper  calling  attention  to  this  subject 
is  valuable  in  the  clinical  descriptions  which  give  the  picture  of  Hodgkin's 
disease,  with  the  general  enlargement  of  the  glands,  some  cases  without 
much  fever,  and  a  certain  number  that  show  recurrent  fever  of  two  weeks' 
duration  and  in  which  anatomically  the  process  is  tuberculous.  To  the 
ordinary  eye  it  does  not  appear  to  be  a  tuberculous  lesion.  I  think  we  shall 
be  able  to  differentiate  between  those  cases  and  the  old-fashioned  cases  of 
general  tuberculous  adenitis.  I  hold  that  there  is  a  true  Hodgkin's  disease 
apart  from  this  Sternberg  variety,  which  has  the  associated  tubercular 
bacilli. 

Dr.  Musser  :  In  looking  up  the  subject  from  a  different  stand-point  from 
that  of  Dr.  Sailer  I  have  come  to  the  conclusion  that  Hodgkin's  disease 
was  practically,  in  a  large  number  of  cases,  lymphatic  tuberculosis.  A  case 
under  my  care  during  the  year,  and  one  three  years  ago,  presented  fever, 
recurrent  in  type,  the  so-called  Ebstein's  fever.  It  has  seemed  to  me  that 
all  cases  of  Ebstein's  disea.se  were  cases  of  lymphatic  tuberculosis,  and  from 
this  that  lymphatic  tuberculosis  was  probably  Hodgkin's  disease. 

I  have  grown  so  skeptical  as  to  the  other  form  of  Hodgkin's  disea.se  that 
I  am  glad  to  hear  Dr.  Osier  hold  us  to  the  general  description  of  Hodgkin's 
disease.  Nevertheless,  cases  histologically  and  baoteriologically  investigated 
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recently  of  so-called  Hodgkin's  disease  are  really  those  of  lymphatic  tuber- 
culosis. 

Dr.  Alfred  Stengel  :  I  would  like  to  speak  of  a  case  now  under  my 
observation  that  bears  upon  this  subject.  It  is  the  ca.se  of  a  woman  who 
presents  enlargements  of  the  lymphatic  glands  of  the  anterior  and  posterior 
cervical  groups,  also  some  enlargements  in  the  a.xilke  and  groin.  The  glands 
are  only  of  moderate  size,  are  movable  and  do  not  tend  to  soften  or  con- 
glomerate. There  is  certainly  no  tuberculosis  of  the  lungs  as  far  as  can  be 
determined  by  physical  examination.  The  case  does  not  present  the  ap- 
pearances of  ordinary  tuberculous  adenitis,  nor  to  a  marked  degree  of 
Hodgkin's  disease,  but  from  a  knowledge  of  the  contributions  that  have 
been  made  in  this  line  of  study,  I  tested  with  tuberculin,  and  the  patient 
reacted  promptly.  In  this  way  the  diagnosis  of  generalized  tuberculous 
adenitis  was  reached.  One  of  the  small  nodules  was  removed,  sections 
were  made,  and  the  histological  features  of  tuberculosis  and  tubercle  bacilli 
were  found.  The  case  diflers  from  those  well-known  cases  of  manifest  lym- 
phatic tuberculosis  referred  to  by  Dr.  Osier.  It  differs  also  from  Hodgkin's 
disease  in  the  histological  and  clinical  manifestations.  Such  cases,  how- 
ever interesting,  are  not  important  in  connection  with  the  subject  under  dis- 
cussion. 

The  question  at  issue  is  to  determine  whether,  as  mentioned  by  Dr.  Osier, 
there  is  a  Hodgkin's  disease  in  the  old  sense.  Is  there  a  pathological  pro- 
cess which  is  more  or  less  related  to  leuksemia  clinically  and  pathologically, 
which  is  not  in  the  ordinary  histological  or  pathological  sense  tuberculous, 
and  which  is  nevertheless  caused  by  the  tubercle  bacillus  ?  In  reviewing  the 
literature  of  diseases  of  the  blood  a  few  years  ago,  after  referring  to  the 
paper  of  Brentano  and  Tangl,  I  remember  calling  attention  to  the  possi- 
bility of  terminal  tuberculous  infection  in  Hodgkin's  disease  as  an  expla- 
nation of  the  occasional  discovery  of  the  tubercle  bacilli  in  the  glands  iu 
this  disease.  Some  time  after  that,  when  I  made  a  second  review  of  the 
literature,  I  was  forced  to  the  conclusion  that  the  discovery  of  tubercle 
bacilli  in  some  cases  did  not  suffice  to  prove  that  the  proce.ss  even  in  these 
cases  was  necessarily  tuberculous,  but  suggested  that  such  cases  might  be 
instances  of  lymphoma  secondarily  infected  with  the  tubercle  bacilli,  these 
finding  in  the  lymphomatous  gland  a  place  of  lessened  resistance.  No  one 
has  suggested  that  leukaemia  is  tuberculous,  and  I  believe  that  no  one  can 
review  the  literature  of  leukjemia  and  pseudoleuksemia  without  believing 
that  there  is  a  close  connection  between  these  two  processes.  If  these  views 
are  warranted  there  must  be  a  form  of  Hodgkin's  disease  which  is  not  tuber- 
culous. If  it  be  true  that  leukjemia  is  not  a  tuberculous  process  we  must 
admit  that  there  is  a  form  of  Hodgkin's  disease  not  tuberculous.  There  is 
a  tendency  in  some  quarters  to  regard  all  cases  of  Hodgkin's  disease  as 
tuberculous  and  to  place  the  burden  of  proof  on  those  who  hold  to  older 
views  and  who  have  failed  to  find  evidences  of  tuberculosis.     I  believe  the 
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proper  way  to  approach  this  subject  is  rather  to  expect  more  of  proof  from 
those  who  maintain  that  Hodglcin's  disease  is  always  tuberculous.  In  these 
remarks  I  am,  of  course,  referring  only  to  cases  presenting  the  clinical  and 
histological  features  of  Hodgkin's  disease  and  not  to  ordinary  cases  of 
generalized  lymphatic  tuberculosis,  a  condition  well  known  and  not  now 
under  discussion, 

Dr.  Ja.mes  Tyson:  It  appeared  to  me  while  listening  to  Dr.  Sailer's 
paper  there  was  an  absence  in  the  clinical  histories  of  the  more  superficial  . 
gland  involvement  which  I  had  thought  characteristic  of  Hodgkin's  dis- 
ease, particularly  that  of  the  glands  of  the  groin  and  the  axilla.  This  has 
always  seemed  to  me  a  distinctive  feature.  I  admit  that  the  case  just  re- 
ported by  Dr.  Stengel  has  rather  upturned  my  previous  conception  that 
there  is  not  in  this  general  tuberculosis  such  a  general  superficial  glandular 
involvement  as  he  described  in  connection  with  his  case.  It  would  appear, 
however,  that  this  question  admits  of  solution  in  the  near  future,  with  the 
aid  of  the  tuberculin  test,  if  the  estimate  I  have  placed  on  its  value  is  not 
erroneous. 

Dr.  Sailer,  in  closing  the  discussion,  said:  I  want  to  express  my  agree- 
ment with  Drs.  Osier  and  Stengel  that  the  cases  in  Sternberg's  study  and 
the  cases  that  I  have  collected  from  literature  and  those  which  I  have  ob- 
served myself  are  not  cases  of  tuberculosis  in  the  old  sense  of  the  word — 
that  is,  chronic  tuberculous  disease  of  the  glands  undergoing  caseation  and 
suppuration.  In  the  cases  that  I  report  the  glands  were  quite  atypical,  not 
softened,  but  hard  and  fibrous.  In  a  letter  received  from  Dr.  McFarland 
it  was  stated  that  the  glands  in  Case  No.  3  had  the  appearance  that  would 
have  caused  a  pathologist  of  the  older  school  to  diagnose  the  condition 
fibrosarcoma  and  not  tuberculosis. 

The  question  of  Ebstein's  disease  I  think  will  be  decided  in  accordance 
with  the  view  of  Dr.  Musser,  that  it  is  purely  a  tuberculous  process. 

I  would  call  Dr.  Stengel's  attention  to  the  fact  that  in  the  past  six  months, 
in  an  article  published  in  the  American  Jourmil  of  the  MeAical Sciences,  there 
was  reported  a  case  of  leukiemia  in  which  tuberculosis  was  demonstrated. 
There  have  also  been  a  number  of  these  cases  recorded  in  the  literature,  with 
marked  leucocytosis,  giving  rise  to  the  syndrome  of  leukwmia.  I  cannot 
tell  just  how  closely  the  blood  changes  resemble  those  of  ordinary  leukaemia. 

As  to  etiology,  ten  years  ago  clinicians  would  have  scouted  the  idea  of 
the  tuberculous  origin  of  the  syndrome  of  Hodgkin's  disease.  Today  the 
boot  is  entirely  on  the  other  leg;  clinicians  who  still  believe  in  non-tuber- 
culous Hodgkin's  disease  are  obliged  to  defend  their  position.  When  we 
compare  the  evidence  at  hand  and  include  only  those  cases  that  have  been 
studied  with  sufficient  care  to  enable  us  to  determine  the  existence  or  ab- 
sence of  lubercle  bacilli,  it  will  be  admitted  that  the  evidence  in  favor  of 
the  tuberculous  origin  of  the  disease  is  so  much  greater  than  the  evidence 
against  the  tuberculous  origin  of  the  disease  that  we  are  compelled  to  regard 


TUBERCULOSIS    AXD    PSEUDOLEUKEMIA.  237 

with  considerable  respect  the  opinion  of  those  men  :  and,  Dr.  Stengel  to  the 
contrary,  I  must  say  that  a  careful  study  of  the  literature  has  led  me  to 
infer  that  the  men  are  few  and  far  between  who  contend  that  Hodgkin's 
disease  in  the  ordinarily  accepted  sense  is  not  really  the  manifestation  of 
some  unusual  form  of  tuberculosis. 

I  hope  that  if  anyone  has  such  a  ca.se  of  Hodgkin's  disease  he  will  have 
cultures  made  in  order  to  determine  just  what  peculiarity  of  the  tubercle 
bacillus  causes  this  extraordinary  alteration  in  the  histological  features  of 
the  tissues. 

I  think  the  paper  of  Lartigau  will  lead  to  important  developments  in 
regard  to  the  tubercle  bacilli. 


RECENT  VIEWS    OF  THE    ORIGIN    AND  NATURE    OF 
HERPES  ZOSTER. 

By  ARTHUR  VAN  HARLINGEN,  M.D. 

[Read  December  4,  1901.] 


Some  years  ago  my  friend  Dr.  Curtin  called  my  attention  to 
some  cases  observed  by  him,  which  seemed  to  point  to  the  occur- 
rence of  herpes  zoster  on  the  pleura,  the  peritoneum,  and  in  the 
articulations.  He  asked  me  whether  I  knew  of  any  similar  cases. 
I  had  not  had  any  personal  experience,  but  determined  to  examine 
the  literature  of  herpes  zoster  with  this  point  in  view.  It  is  only 
recently  that  I  have  had  the  opportunity  of  doing  this,  but,  although 
references  to  the  subject  are  scanty,  quite  a  number  of  cases  have 
been  published  which  go  to  confirm  Dr.  Curtin's  observations. 

At  the  same  time  I  have  found  so  much  of  interest  in  scattered 
monographs  of  recent  date  that  I  have  thought  well  to  give  some 
account  of  the  views  generally  prevalent  among  dermatologists  and 
neurologists  regarding  the  nature  of  herpes  zoster.^  In  order  to  do 
this  satisfactorily,  it  seems  desirable  to  give  a  hasty  sketch  of  what 
is  known  regarding  the  pathology  of  the  disease  and  of  the  various 
theories  as  to  its  origin. 

Earth,  in  an  account  of  herpes  zoster,  or,  as  I  shall  call  it  for 
convenience,  zoster,  says  that  Parrot,  in  1857,  advanced  the  theory 
of  zoster  as  a  secondary  disease,  subordinate  to  a  neuralgia ;  and 
Charcot,  in  1859,  called  attention  to  a  case,  the  first  recorded,  where 
zoster  followed  an  injury.  In  1861  Biirensprung,  in  his  classical 
paper,  developed  the  idea  of  the  nervous  origin  of  zoster,  and  attrib- 

>  Dr.  Curtin's  views  are  stated  In  several  monographs.   "  Is  Herpes  Zoster  a  Cause  of  Pleu- 
risy and  Peritonitis?"    Sanatarian,  December,  1890.  and  in  otlier  publications. 
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uted  it  to  a  disease  of  the  ganglionic  system,  an  irritation  of  the 
spinal  ganglia,  or  of  the  Gasserian  ganglia,  while  admitting  that 
peripheral  irritation  of  a  nerve  might  result  in  a  limited  outbreak 
of  the  eruption. 

In  1864  Mitchell,  Morehouse,  and  Keen  showed  that  irritation 
and  not  section  of  a  nerve  was  the  cause  of  zoster  and  similar  erup- 
tions. Later  it  was  shown  that  compression  bj  tumors,  etc.,  might 
result  in  zoster  on  the  distribution  of  the  implicated  nerve. 

In  1872  Charcot  reported  a  case  of  double  zoster  of  the  trunk 
following  acute  myelitis  of  the  anterior  cornua,  and  later  reported 
cases  of  zoster  occurring  in  connection  with  locomotor  ataxia. 

The  mode  of  action  of  the  morbid  influence  through  the  nerves  on 
the  skin  was  early  made  the  subject  of  speculation,  and  several 
theories  have  been  brought  forward.  What  was  known  as  the  vaso- 
motor theory  assumed  that  the  contraction,  expansion,  or  paralysis 
of  bloodvessels,  and  the  consequent  increase  or  decrease  in  the 
amount  of  nourishment  brought  to  the  cells,  might  lead  to  nutritive 
changes.      This  failed  of  experimental  proof. 

Samuel  suggested  a  theory  of  trophic  nerve  fibres  which  was 
ingenious,  but  the  existence  of  such  fibres  never  having  been  proved, 
the  theory  fell  to  the  ground. 

The  theory  of  the  trophic  action  of  sensory  nerves  attributes  to 
the  ordinary  sensory  and  motor  nerve  fibres  those  functions  for 
which  Samuel  had  provided  a  special  group  of  nerves.  The  nervous 
system  acts  on  the  nutrition  of  the  anatomical  elements  by  main- 
taining their  functional  activity.  Trophic  influence  is  thus  trans- 
mitted to  the  skin  and  mucous  membranes  by  the  sensory  nerves. 
Any  alteration  in  the  sensory  fibres  would  result  in  the  enfeeble- 
ment  of  the  trophic  influence  of  spinal  and  Gasserian  ganglia  upon 
these  fibres  and  probably  through  their  mediation  on  certain  ele- 
ments of  the  skin  itself. 

If  this  is  the  case  we  must  admit  that  the  weakening  of  this 
trophic  influence  would  create  a  state  of  least  resistance,  or  of 
greater  vulnerability  in  those  parts  of  the  skin  connected  with  the 
peripheral  extremities  of  the  affected  sensory  nerves. 

Under  these  conditions  an  irritant  local  cause,  such  as  pressure, 
rubbing  of  the  skin  by  clothing,  or  even  contact  of  the  air,  might 
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determine  the  nppearniice  of  the  herpetic  eruption,  and,  as  would 
appear  from  recent  observations,  a  microbic  invasion  could  also 
occur. 

Although  this  theory  is  attractive,  and,  if  well  founded,  would 
explain  the  pathology  of  zoster  better  than  any  yet  brought  forward, 
it  has  not  as  yet  been  proved,  and  remains  a  theory  like  the  others. 

The  simplest  and  most  plausible  theory  of  the  production  of  zoster, 
and  one,  indeed,  which  must  account  for  a  certain  number  of  cases, 
is  that  of  propagated  neuritis.  This  supposes  that  zoster  is  simply 
the  result  of  an  inflammatory  irritation  transmitted  by  continuity 
of  tissue  from  a  nerve  twig,  or  branch,  to  the  cutaneous  elements 
among  which  it  is  distributed. 

I  may  say  here  in  passing  that  these  theories  take  for  granted 
that  all  zosteriform  eruptions  are  of  the  same  nature,  and  that  each 
belongs  to  a  specific  affection :  herpes  zoster.  In  the  present  state 
of  our  knowledge,  however,  this  is  by  no  means  universally  admit- 
ted. We  may  have  a  specific  herpes  zoster,  as  we  believe  there  is  a 
specific  pemphigus,  while  at  the  same  time  we  may  have  various 
zosteroid  eruptions,  as  we  have  various  bullar  or  pemphigoid  erup- 
tions, which  may  arise  from  various  causes. 

Such,  at  least,  is  the  generally  prevalent  belief  among  the  derma- 
tologists of  to-day. 

At  the  time  Barth  wrote,  discussions  upon  the  etiology  and 
pathology  of  zoster  seemed  premature.  Zoster  was  to  be  recognized 
as  the  cutaneous  expression  of  a  nervous  disturbance,  irritative  in 
character,  aff"ecting  sometimes  the  peripheral  sensory  nerves,  and 
sometimes  the  spinal  and  cranial  ganglia.  Sometimes  resulting 
from  an  injury,  as  contusion  or  compression  of  a  nerve:  sometimes 
as  the  result  of  cold,  or  under  the  influence  of  a  general  perturba- 
tion of  the  system. 

The  nerve  disturbance  might  at  times  be  so  slight  as  not  to  afl'ect 
perceptibly  the  anatomical  integrity  or  the  functions  of  the  nerve 
fibres,  and  might  show  itself  only  by  the  cutaneous  eruption. 

At  other  times,  however,  and  especially  in  the  old,  this  slight 
initial  disturbance  might  precede  a  destructive  neuritis,  which  might 
give  rise  to  ansesthesia,  rebellious  neuralgias,  and  various  other  dis- 
orders of  sensation  so  common  as  the  result  of  severe  zoster. 
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Although,  most  commonly,  the  morbid  process  produces  onlj^ 
slight  skin  lesions,  the  irritation  might  extend  to  other  organs  inner- 
vated by  the  same  nerves,  and  might  determine  grave  and  irreparable 
disorders.  Ulceration  of  the  cornea,  as  observed  by  Hutchinson 
and  Hybord  many  years  ago,  and  which  is  an  occasional  accompani- 
ment of  ophthalmic  zoster,  was  one  of  the  first  of  these  complica- 
tions to  attract  attention.  Jouffroy  pointed  out  that  the  neuritis  of 
zoster  may  be  propagated  to  neighboring  nerves,  and  may  cause 
atrophy  of  certain  muscles.  Such  was  the  position  of  the  zoster 
question  as  stated  by  Earth  in  his  article,  to  which  reference  has 
been  made.  He,  however,  hazarded  the  suggestion  that  visceral 
organs  might  be  attacked  under  the  influence  of  the  same  cause  as 
that  producing  the  zoster  in  a  given  case,  and  referred  to  the 
opinion  of  Fernet,  that  certain  pneumonias  may  be  the  expression 
of  a  sort  of  zoster  of  the  pneumogastric  nerve. 

This  prophecy,  put  forth  by  Earth  twenty  years  ago,  has  been 
verified  by  subsequent  clinical  observations.  A  large  number  of 
cases  of  visceral  disorders  of  various  kinds  in  connection  with  zoster 
have  been  reported  of  late  years.  Pitres  and  Vaillard,  Leroux,  Potain, 
Huchard,  Chandeleux,  Mongour  and  Michel,  Cantrell,  Curtin,  and 
others  have  shown  the  concurrence  of  zoster  with  tuberculosis,  pleu- 
risy, peritonitis,  etc.  Palm  reported  the  case  of  an  infant  with 
bilateral  zoster  of  the  third  branch  of  the  trigeminal,  which  devel- 
oped on  the  third  day  of  a  follicular  angina.  Hervouet  reported  a 
case  of  cervicobrachial  zoster,  accompanied  by  paresis  of  the  arm, 
and,  in  addition,  incomplete  facial  paralysis  and  ptosis.  The  various 
symptoms  occurred  simultaneously  and,  as  will  be  observed,  in  dif- 
ferent nerve  tracts. 

While  these  and  similar  cases  continued  to  appear,  other  ob- 
servations were  published,  going  to  show  a  close  connection  be- 
tween zoster  and  various  infective  diseases.  Gaucher  and  Barbe 
wrote  on  zoniform  syphilides,  Jullien  on  zona  and  syphilis,  and  Spill- 
man  and  Etienne  published  observations  of  a  similar  character.  In 
the  cases  reported  by  the  first  of  these  writers,  the  distribution,  as  I 
understand,  rather  than  the  character  of  the  lesions,  lead  to  its 
denomination  of  zoniform  ;  but  the  point  of  interest  lies  in  the  sug- 
gestion of  the  authors  that  the  lesion  had  been  produced,  in  all 
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probability,  under  tbe  influence  of  the  pathogenic  agent  of  syphilis 
or  of  its  toxin  upon  the  spinal  axis. 

Cancer,  otherwise  than  through  the  direct  influence  of  pressure 
from  the  new  growth,  has  been  suggested  as  a  cause  of  zoster. 
Carriere,  in  a  case  of  femoro-cutaneous  zoster  following  cancer  of 
the  uterus,  found  parenchymatous  neuritis  of  the  nerve  involved. 
There  was  no  cancerous  infiltration  of  the  nerve,  and  Carriere 
attributed  the  neuritis  to  the  local  and  direct  action  of  cancer 
toxins.  One  of  Dr.  Curtin's  cases  was  also  connected  with  cancer 
of  the  oesophagus. 

The  occurrence  of  zoster  in  connection  with  coal-gas  poisoning 
and  as  a  result  of  the  administration  of  arsenic  presents  certain 
problems  which  have  not  been  studied  with  suflScient  care  to  enable 
us  to  express  any  opinion.  The  fact  that  zoster  or  zosteriform  erup- 
tions may  occur  under  such  circumstances  is  established,  but  more 
cannot  be  said. 

Wasilewsky,  in  his  monograph  on  zoster  as  an  infectious  disease, 
cites  reports  of  epidemics  of  the  affection.  He  regards  the  question 
of  immunity  as  settled,  but  with  the  numerous  cases  of  recurrent 
zoster  reported  of  late  years,  it  is  difiicult  to  agree  with  him  on  this 
question,  unless,  indeed,  we  come  to  recognize  the  recurrent  cases  as 
zosteroid  in  character,  rather  than  as  true  zoster. 

In  typical  cases,  prodromata,  as  gastric  disturbance,  and  fever 
appearing  several  days  before  the  eruption,  with  a  temperature  often 
reaching  104°  F.,  and  ceasing  with  the  outbreak  of  the  eruption, 
point,  in  Wasilewsky 's  opinion,  to  an  infectious  origin  for  the  dis- 
ease, and  this  view  is  supported  by  the  observations  of  Head  and 
Campbell,  which  I  shall  cite  later. 

A  point  in  favor  of  the  infectious  character  of  zoster  is  the  occur- 
rence of  enlarged  lymphatic  glands.  Grindon  and  Hay  have  shown 
that  true  zoster  is  always  preceded  by  adenopathy  in  the  neighbor- 
hood of  the  eruption,  or  even  by  generalized  involvement  of  the 
lymphatic  glands.     Hay  discovered  cocci  in  the  glands. 

The  infectious  nature  of  zoster  having  been  so  strongly  indicated 
by  the  observations  of  numerous  writers,  it  is  not  surprising  that  facts 
should  now  begin  to  appear  in  favor  of  its  contagious  character.  Ferr6 
has  reported  some  very  interesting  cases  in  this  connection.     Ferrfi 
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thinks  that  in  some  cases  zoster  may  be  the  consequence  of  a  menin- 
geal or  spinal  affection,  and  in  the  epidemic  form  may  be  an  indica- 
tion {symptome  revelateur)  of  an  attenuated  form  of  cerebro-spinal 
meningitis.  As  numerous  instances  of  the  recurrence  of  zoster  have 
been  reported  of  late  years,  these  must  be  taken  into  consideration 
before  the  infective  theory  is  generally  accepted.  The  view  that 
there  are  several  varieties  of  zoster,  or  that  there  is  one  specific  zos- 
ter, an  infective  disease,  and,  therefore,  not  recurrent,  and  various 
zosteroid  eruptions  due  to  different  causes,  is  one  that  seems  to  have 
gained  considerable  adherence  of  late  years,  and  in  the  light  of  re- 
cent observations  is  certainly  a  plausible  explanation  of  numerous 
otherwise  anomalous  phenomena. 

The  anatomy  of  the  lesions  of  zoster  themselves  has  been  made 
the  subject  of  investigation  in  the  light  of  more  recent  knowledge 
and  with  the  aid  of  modern  methods.  Peffer  maintains  that  the  true 
cause  of  zoster  is  in  all  cases  a  protozoid,  which  he  has  found  in  the 
affected  skin  and  has  described.  Hartzel,  who  has  made  similar  in- 
vestigations, says  that  these  protozoids  are  not  present  in  ordinary 
inflammations  of  the  skin,  but  are  peculiar  to  zoster,  variola,  vaccinia, 
and  varicella.  Gilchrist,  after  an  elaborate  investigation  of  the  sub- 
ject, concludes,  however,  that  the  so-called  protozoids  are  really  the 
nuclei  of  epithelial  cells. 

Up  to  within  the  past  year  or  two,  Biirensprung's  observations 
and  conclusions  have  never  been  questioned,  and  zoster  has  every- 
where been  received  as  an  affection  closely  connected  with  the  sen- 
sory nerves,  and  following  in  its  occurrence  the  distribution  of  these 
nerves  in  the  skin. 

It  cannot  have  failed,  however,  to  strike  the  careful  observer  that 
the  eruption  of  zoster  does  not  invariably  follow  the  line  of  distribu- 
tion of  the  nerves,  this  circumstance  being  particularly  noticeable  in 
thoracic  zoster.  Brissaud,  a  recent  writer,  goes  so  far  as  to  assert 
that  in  a  large  number  of  cases  the  concordance  of  the  eruption  of 
zoster  with  a  nerve  path  is  a  fiction. 

Having  made  the  same  observation  with  regard  to  other  diseases 
besides  zoster,  Brissaud  sought  for  an  explanation  and  found  it  in 
the  theory  of  '■  metamerism."' 

Concluding  from  our  knowledge  of  embryology  that  the  spinal 
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cord  is  composed  of  a  series  of  segaients  superposed  and  relatively 
independent  (metamers),  Brissaud  attempted  to  prove  that  the  erup- 
tion of  zoster  should  appear  in  the  territory  of  a  region  innervated 
by  a  medullary  metamer.  This  territory  of  innervation,  however,  is 
sometimes  entirely  different  from  that  which  corresponds  simply  to 
the  course  and  distribution  of  the  sensory  nerve  fibres. 

Another  and  quite  different  theory  of  the  relation  of  the  zoster 
eruption  to  the  nervous  system  has  been  proposed  by  Abadie.  He 
maintains  that  the  skin  affection  does  not  result  from  an  alteration 
of  the  peripheral  sensitive  nerve  fibres,  nor  from  a  medullary  lesion, 
but  from  a  pathological  condition  of  the  arteries  and  of  the  vaso- 
motor nerves  which  regulate  their  dilatation  in  the  region  where  the 
eruption  is  situated. 

In  a  general  way  the  sensory  nerves  accompany  the  arteries,  at 
least  during  a  portion  of  their  course,  and,  therefore,  the  zoster  erup- 
tion, which  really  occupies  the  territory  of  vascular  distribution,  has 
heretofore  been  supposed  to  occupy  the  nerve  territory.  As,  how- 
ever, in  certain  localities,  these  two  territories  are  neither  identical 
nor  superposable,  apparent  anomalies  supervene,  anomalies  which 
Brissaud  tries  to  explain  by  his  "  metameric  "  theory  above  men- 
tioned. This  hypothesis  is  not  necessary,  however,  to  explain  the 
topographical  anomalies  of  the  eruption,  as  the  cutaneous  lesions 
occur  along  the  bloodvessels  and  not  along  the  nerve  filaments. 

Taking  ophthalmic  zoster  as  an  example,  Abadie  asks  how  it  is, 
if  zoster  is  due  to  inflammation  of  the  trigeminal  nerve,  that  it  only 
occurs  (save  in  the  very  rax'est  cases)  in  the  first  or  ophthalmic 
branch.  As  a  fact,  maintains  Abadie,  the  eruption  extends  over 
the  area  supplied  by  the  supra-orhital,  frontal,  and  sometimes  the 
nasal  arteries. 

The  lesions  of  zoster,  says  Abadie,  are  due  to  a  trophic  influence 
proceeding  from  the  sympathetic  nerve  fibres,  which  in  the  case  of 
ophthalmic  zoster,  follow  the  course  of  the  arteries  just  mentioned. 
The  pain  and  other  nervous  symptoms,  which  may  or  may  not 
accompany  the  eruptions,  are  due  to  some  involvement  of  the  sen- 
sory nerves,  which  may  be  implicated  in  one  case  and  may  not  in 
another. 

This  theory  i.s  supported  by  the  form  of  the  eruption  in  thoracic 
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zoster.  This  does  not  occur  above  the  line  of  the  third  intercostal 
space.  The  arteries  supplying  the  three  upper  intercostal  regions, 
instead  of  proceeding  from  the  aorta,  are  derived  from  the  subclavian 
artery,  and  consequently  their  vascular  origin  and  that  of  the  vaso- 
motors which  accompany  them  are  difierent  from  the  others  which 
come  directly  from  the  aorta. 

This  theory  of  Abadie's  makes  clear,  so  he  says,  the  apparent 
anomalies  of  the  eruption  which  are  inexplicable  otherwise,  but  it 
takes  away  from  the  sensitive  nerves  of  relation  a  part  which  does 
not  belong  to  them  and  assigns  it  to  the  great  sympathetic.  It 
proves  that  the  latter  really  commands  and  regulates  nutrition  in  all 
the  regions  to  which  it  is  distributed,  whether  visceral  or  cutaneous. 

We  may  thus  understand,  also,  that  certain  forms  of  ophthalmic 
zoster  may  present  particularly  grave  cerebral  complications,  and 
may  be  accompanied  by  hemiplegia,  as  Brissaud  has  shown,  in  some 
cases.  The  mechanism  of  these  lesions  has  been  difficult  to  explain 
by  the  nerve  theory,  but  it  is  easily  understood  by  accepting  the  ex- 
cessive vasomotor  dilatation  of  certain  cerebral  arterioles  which  may 
provoke  rupture  in  their  territories  of  irrigation.  Finally,  Abadie 
says  that  quinine  is  a  specific  in  ophthalmic  zoster.  Xow,  quinine 
is  essentially  a  vasoconstrictor  medicine  acting  on  the  sympathetic 
and  producing  a  constriction  of  the  arterial  vessels. 

These  views  of  Abadie  have  not  been  generally  accepted,  although 
there  is  certainly  something  in  them.  But,  as  Hallopeau  says,  the 
character  of  the  concomitant  and  consecutive  pains  appear  neces- 
sarily to  imply  a  participation  of  the  sensory  nerves,  and  also  the 
localizations  can  only  be  explained  by  a  metameric  action. 

The  blood  examinations  which  have  been  made  in  zoster  are 
worthy  of  mention,  although  their  significance  is  not  apparent. 
Like  the  microscopical  examinations  of  the  lesions,  they  are  mate- 
rials of  possible  future  structures,  but  have  not  yet  been  fitted  into 
their  place. 

Leredde  says  the  white  globules  may  fall  to  3500.  The  poly- 
nucleai-s  are  diminished  to  45  per  cent,  on  an  average ;  they  may 
fall  to  37  per  cent.  On  the  tenth  to  the  twelfth  day  an  eosinophilia 
of  6  to  8  per  cent,  has  been  noted. 

Head  and  Campbell,  in  a  recent  and  extremely  elaborate  paper, 
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give  a  large  number  of  facts  regarding  the  origin  and  distribution 
of  zoster.  These  investigators  have  been  able  to  map  out  the  affected 
areas  in  zoster,  and  have  subsequently  examined  the  spinal  cord  and 
nerves  implicated.  The  cases  in  which  they  have  been  able  to  make 
post-mortem  examinations  number  more  than  the  sum  total  of  those 
previously  recorded  by  all  other  observers. 

Head  and  Campbell  find  inflammatory  and  destructive  changes  in 
the  posterior  ganglia  of  the  cord  and  in  the  Gasserian  ganglion,  and 
degeneration  in  the  nerves  leading  to  the  skin.  In  mild  cases  the 
efiects  of  these  changes  gradually  pass  av»ay,  but  in  severe  cases  the 
nerve  fibres  that  have  degenerated  are  replaced  by  fibrous  tissue,  and 
whole  bundles  of  the  nerve  may  be  sclerosed.  Degeneration  in  the 
spinal  cord  occurs  secondary  to  the  herpetic  lesion  of  the  ganglion. 
It  may  be  noted,  referring  to  the  brain  symptoms  in  connection  with 
ophthalmic  zoster,  that  the  third  division  of  the  trigeminal  is  con- 
nected with  cells  in  the  Gasserian  ganglion  which  send  fibres  cen- 
tralward  to  lie  in  the  so-called  ascending  or  spinal  roots. 

Head  and  Campbell  conclude  that  some  agent,  the  nature  of  which 
we  are  ignorant,  chooses  the  substance  of  the  posterior  root  ganglion 
for  its  selected  activity,  producing  profound  inflammatory  changes. 
These  destructive  changes  in  the  ganglion  give  rise  to  irritation  of 
its  nerve  elements,  and  to  this  irritation  is  due  the  eruption  on 
the  skin.  Acute  inflammation  of  a  posterior  root  ganglion,  due  to 
its  implication  in  some  local  inflammatory  process,  can  apparently 
produce  an  herpetic  eruption  indistinguishable  from  an  eruption 
which  ari.ses  as  a  manifestation  of  the  acute  specific  disease  (as,  for 
instance,  a  case  of  zoster  reported  by  Head  and  Campbell,  where 
lymphosarcoma  invaded  the  posterior  root  ganglion  directly). 

Zoster  may  appear  in  the  course  of  gross  organic  disease  of  the 
spinal  cord  and  roots.  In  some  such  cases  Head  thinks  the  original 
disease  simply  predisposes  to  an  attack  by  the  specific  agent  sup- 
posed to  be  the  chief  etiological  factor  in  tlie  production  of  the 
zoster.  Head  has  traced  nerve  twigs  up  to  the  portion  of  skin  ex- 
cised for  examination,  and  found  they  show  marked  signs  of  degen- 
eration. He  did  not  succeed  in  demonstrating  degenerated  fibres  in 
the  actual  portion  of  skin  examined. 

A  typical  attack  of  zoster  arises  without  any  obvious  peripheral 
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or  cerebral  cause,  and,  as  has  been  said,  must  be  considered  an  acute 
specific  disease  of  the  nervous  system,  for  it  starts  with  a  prodromal 
period  of  varying  length,  during  which  the  temperature  is  raised. 
During  this  period  the  patient  feels  ill  and  has  more  or  less  pain. 

If  a  child,  he  may  be  supposed  to  be  sickening  from  one  of  the 
ordinary  specific  diseases.  Then  the  rash  appears,  the  febrile  period 
lasting  three  to  five  days.  Head's  experience  with  recurrent  zoster 
is  also  worth  noting.  He  met  with  but  four  cases  of  relapse  in  four 
hundred  cases  of  zoster. 

In  connection  with  the  occurrence  of  zoster  as  a  specific  infectious 
disease  we  must  consider  the  large  number  of  zoster-like  eruptions 
evidently  due  to  various  causes,  as  injuries,  poisoning  by  ax'senic, 
coal  gas,  etc.  All  these  must  be  ruled  out  from  the  division  of  true 
zoster.  On  the  other  hand,  the  occurrence  of  zoster  as  a  specific 
fever  running  a  regular  course  and  characterized  by  a  typical  erup- 
tion, prepares  the  mind  for  the  reception  of  Curtin's  theory  as  to 
the  involvement  of  various  membranes  and  viscera. 

If  the  cause  of  zoster  lies  in  a  disorganization  of  certain  nerve 
cells  or  nerve  fibres  by  the  toxin  of  a  specific  germ,  or  by  an  un- 
known agent  of  any  kind,  there  is  some  reason  for  admitting  the 
possibility  that  the  same  agent  may  give  rise  to  inflammatory  symp- 
toms in  the  pleura  or  in  the  articular  cavities.  As  Osier  and  others 
have  described  the  various  visceral  complications  of  erythema  multi- 
forme, so  we  may  regard  the  cases  observed  by  Curtin  as  those  of 
visceral  complications  of  herpes  zoster,  and  I  have  no  doubt  that 
when  the  attention  of  observers  has  been  drawn  to  this  aspect  of  the 
case  we  shall  find  numerous  cases  of  such  complications  reported. 

Conclusions.  From  what  has  preceded,  the  following  conclu- 
sions may  be  drawn  : 

1.  Under  the  designation  Zoster  or  Herpes  Zoster  is  to  be  under- 
stood a  specific  infectious,  and  possibly  contagious,  exanthem,  charac- 
terized in  its  invasion  by  lassitude,  general  malaise,  chills,  increased 
temperature,  and  more  or  less  digestive  disturbance. 

Following  this,  in  most  cases,  neuralgic  pains  are  experienced 
along  certain  nerve  paths  or  metameric  areas,  together  with  the 
development  of  enlarged  lymphatic  glands. 
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After  a  period  of  several  days,  more  or  less,  during  wliicli  the 
symptoms  mentioned,  or  some  of  them,  have  manifested  themselves, 
the  characteristic  exanthem  shows  itself,  and  runs  through  a  fixed 
cycle  of  development,  acme,  and  decrudescence.  The  general 
symptoms,  particularly  the  neuralgic  pains,  may  continue  during 
this  period,  or,  in  many  cases,  may  diminish,  usually  disappearing 
■with  the  eruption.  In  other  instances,  and  particularly  in  older 
persons,  the  neuralgia  may  form  a  prolonged  succedaneum  to  the 
regular  course  of  the  disease. 

In  a  certain  number  of  cases,  probably  however  rare,  various  vis- 
ceral complications  may  accompany  the  affection.  Such  are  paralysis 
of  sensory  or  motor  nerves,  inflammations  of  the  pleura,  peritoneum, 
articulations,  or  viscera. 

2.  The  infection  attacks  chiefly  the  posterior  (sensory)  ganglia  of 
the  cord  and  the  Gasserian  ganglion.  From  thence  inflammation 
and  degeneration  may  extend  along  the  nerve  trunks  and  fibres. 

No  other  lesions  have  as  yet  been  discovered  post-mortem,  although 
it  is  probable  that  further  observation  will  result  in  tracing  the  dis- 
ease in  the  various  membranes  and  viscera  when  its  presence  has 
been  clinically  noted. 

The  numerous  examinations  of  the  skin  lesions  and  sucli  blood 
examinations  as  have  been  made  have  not  as  yet  thrown  any  light 
upon  the  nature  of  the  disease. 

•3.  Zosteroid  eruptions  are  not  infrequently  observed  in  cases  of 
poi.soning  from  coal  gas,  after  the  ingestion  of  arsenic,  following 
injuries  of  the  nerves,  as  a  result  of  moral  shock,  as  grief,  or  in  hys- 
teria, and  probably  under  other  conditions.  These,  however,  are  to 
be  distinguished  from  the  true  herpes  zoster  as  defined  above. 
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DISCUSSION. 


Db.  Hartzell  :  The  subject  is  one  in  which  I  have  long  been  interested. 
There  are  two  etiologically  different  kinds  of  disease  included  under  the 
name  of  zoster.  There  is  abundant  evidence  to  show  that  a  zoster-like 
eruption  may  follow  injury  to  a  nerve,  many  cases  following  traumatism 
having  been  reported.  I  had  under  observation  myself  some  years  ago  the 
case  of  a  man  who,  after  fracture  of  the  femur,  suffered  very  many  attacks 
of  eruption  over  the  course  of  the  sciatic  nerve,  which  was  indistinguishable 
from  the  ordinary  eruption  of  herpes  zoster.  In  this  case  there  were  many 
recurrences.  As  is  well  known,  second  attacks  of  zoster  are  rare.  Not- 
withstanding that  a  considerable  number  of  such  cases  have  been  reported 
in  recent  years,  it  is  nevertheless  a  fact  that,  in  comparison  with  a  number 
of  cases,  second  attacks  are  uncommon.  Some  ten  years  ago  I  looked  up 
the  matter  of  recurrent  herpes  zoster,  and  I  was  only  able  to  find  ten  or 
twelve  cases  on  record.  That,  of  course,  did  not  represent  the  actual  num- 
ber of  cases  in  which  second  attacks  occurred. 

As  to  the  infectious  nature  of  the  disease,  I  am  convinced  that  there  is  a 
form  due  to  infection.  Many  cases  present  all  the  symptoms  of  an  infec- 
tious disease.  The  fact  that  one  attack  confers  immunity  is  extremely 
suggestive  in  this  direction.  The  disease  is  a  self-limited  one  ;  it  occure  in 
epidemics ;  and  in  a  few  instances,  at  least,  the  evidences  of  contagion 
have  been  well  marked.  Some  years  ago  Pfeifer  described  certain  bodies 
which  he  found  in  the  lesions  of  herpes  zoster,  similar  bodies  being  found 
in  the  vesicles  of  varicella  and  vaccinia.  I  myself,  some  years  ago,  exam- 
ined many  of  the  lesions  of  herpes  zoster,  and  I  was  quite  confident  that 
many  of  the  bodies  which  Pfeifer  described  as  protozoa  were  forms  of  cell- 
degeneration.  Indeed,  at  that  time  I  was  inclined  to  believe  all  the  pecu- 
liar bodies  Pfeifer  referred  to  and  with  which  he  illustrated  his  monograph 
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on  protozoa  were  in  reality  forms  of  epithelial  degeneration,  but  I  am  not 
so  certain  of  that  at  present.  There  arc  certain  bodies  in  the  lesions  of 
herpes  zoster  which  are  due  to  hyaline  degeneration  or  some  other  degen- 
eration of  epithelial  cells,  but  not  all  of  these  peculiar  structures  can  be 
accounted  for  in  this  way.  Very  recently  Funk  has  described  similar 
bodies  as  occurring  in  the  lesions  of  vaccinia ;  and  Wasilewsky,  who  has 
worked  out  the  subject  with  the  greatest  thoroughness,  is  confident  that 
certain  bodies  in  the  lesions  of  vaccinia  are  micro-organisms.  I  think  it  is 
likely  that  in  the  cases  of  herpes  zoster  distinguished  by  a  single  attack,  in 
which  no  traumatism  of  the  nerve  or  no  nerve  disease  can  be  demonstrated 
some  infectious  agent  is  the  cause  of  the  disease,  and  that  this  may  be  some 
one  of  the  protozoa.  Of  course,  this  has  not  been  proved.  Our  technique 
is  such  that  we  are  unable  to  distinguish  these  organisms  with  any  cer- 
tainty. The  whole  subject  is  one  of  extreme  interest  and  importance,  owing, 
in  part,  to  the  close  resemblance  which  the  peculiar  bodies  found  in  the 
lesions  of  zoster,  variola,  and  varicella  bear  to  one  another. 

Dr.  CtTETiN:  The  subject  of  Dr.  Van  Harlingen's  paper  is  one  in  which 
I  have  been  much  interested  for  many  years. 

In  1890,  before  the  American  Climatological  Association,  in  session  at 
Denver,  Colorado,  I  presented  a  paper  with  the  title  "Are  Pleurisy  and 
Peritonitis  Causes  of  Herpes  Zoster?"  {Transactions  of  the  American  Clima- 
tological Association,  1890),  and  Dr.  Van  Harlingen  has  alluded  to  another, 
dealing  with  the  relation  between  herpes  zoster  and  internal  inflammations 
{Philadelphia  Hospital  Reports,  1900). 

The  observations  embodied  in  these  papers  extend  over  a  period  of  fifteen 
years,  during  which  time  I  have  seen  the  affection  occur  in  phthisis  quite  a 
number  of  times;  in  pneumonia  twice,  in  pleurisy  twice,  the  eruption  mak- 
ing its  appearance  after  the  occurrence  of  effusion  ;  in  meningitis  once,  in 
peritonitis  once,  with  the  eruption  directly  over  the  area  of  inflammation ; 
in  cancer  of  the  oesophagus  once,  in  arthritis  of  the  knee  once,  here  also 
appearing  after  the  occurrence  of  an  effusion,  after  abortion,  and  many  times 
in  influenzal  catarrhal  fever. 

As  to  its  being  caused  by  toxieraia,  I  am  inclined  to  think  that  such  a 
view  is  tenable,  from  the  fact  that  it  has  occurred  so  frequently  in  connec- 
tion with  influenza.  During  the  first  year  that  the  grippe  was  epidemic  I 
collected  eleven  ca-ses  of  herpes  zoster  occurring  after  apparently  quite  in- 
significant attacks  of  that  disease.  This  in  itself  would  seem  to  indicate 
that  the  association  was  propter  hoc  rather  than  post  hoc,  the  primary  disease 
either  exciting  an  associated  poison,  or  predisposing  in  some  other  way  hard 
to  explain. 

I  am  very  glad  that  Dr.  Van  Harlingen  hsis  written  his  paper.  He  has 
thrown  much  light  on  the  history  and  etiology  of  the  subject. 


ASSOCIATION  OF  HYSTERIA  WITH  INSANITY. 


By  F.  SAVARY  PEARCE,  M.D., 

PEOFESSOR  OF  NEBVOCS  AND  MENTAL  DISEASES  IN  THE  MEDICO-CHIRCRGICAL  COLLEGE 
OF  PHILADELPHIA. 


[Read  December  4,  1901.] 


The  relation  of  hysteria  and  the  various  forms  of  insanity  is  in 
some  measure  twofold :  first,  the  insanity  having  hysteria  associated 
with  it;  and  secondly,  hystei-ia  in  which  insanity  complicates. 
These  borderland  distinctions  are  not  always  easy  to  differentiate, 
but  are  very  important  to  separate,  since  the  medical  jurisprudence 
and  prognosis  of  the  case  will  depend  upon  the  right  interpretation. 

In  this  short  paper  it  is,  therefore,  the  writers  intention  not  to 
dwell  upon  the  diseases,  insanity  and  hysteria,  separately,  but  of 
those  associations  of  the  two  which  are  the  more  confusing  to  the 
physician.  Granting  that  hysteria  is  not,  in  the  true  sense,  mental 
alienation  in  the  vast  majority  of  instances,  it  would  seem  better  to 
keep  clear  of  the  phrase  "  hysterical  insanity"  as  applied  to  a  mini- 
mum of  cases  of  a,  peculiar  type  of  insanity  associated  with  hysteria, 
and,  indeed,  a  part  of  it,  as  H.  C.  Wood  well  points  out.  And  in 
these  cases,  from  a  jurisprudence  point  of  view,  we  must,  of  course, 
assume  responsibility  of  commitment  to  an  institution,  though  it  will 
be  much  rarer  to  resort  to  this  extreme  than  in  other  cases  of  mental 
disease.  Dr.  Folsom,  quoted  by  Wood,  gives  a  very  lucid  description 
of  "  hysterical  insanity,"  which,  like  the  bizarre  hj'steria  as  usually 
seen  in  any  other  of  its  protean  manifestations,  whether  of  special 
sense,  of  sensory,  or  of  motor  disturbance,  or  of  simulation  of  organic 
disease,  as  shown  in  this  mental  type  of  the  queer  psychosis  in  ques- 
tion, to  wit :  Folsom  says  hysterical  insanity  "  is  characterized  by 
extreme  and  rapid  mobility  of  the  mental  symptoms — amnesia,  ex- 
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hilaration,  melancliolic  depression,  theatrical  display,  suspicion,  dis- 
trust, prejudice,  a  curious  combination  of  truth  and  more  or  less 
unconscious  deception,  with  periods  of  mental  clearness  and  sound 
judgment,  which  are  often  of  greater  degree  than  is  common  in  their 
families ;  sleeplessness,  grotesque  and  distressing  hallucinations  of 
sight,  distortion  and  perversion  of  facts  rather  than  definite  delu- 
sions, visions,  hyperesthesias,  anesthesias,  paresthesias — abortive 
or  sensational  suicidal  manieuvres,  occasional  outbursts  of  violence, 
a  curious  combination  of  unspeakable  wretchedness  alternating 
with  joy,  generosity,  selfishness — of  gifts  and  graces  on  the  one 
hand,  and  exactions  on  the  other.  One  such  person  in  the  house 
wears  out  and  outlives,  one  after  another,  every  healthy  member  of 
the  family  who  is  unwisely  allowed  to  devote  herself  with  conscien- 
tious zeal  to  the  invalid." 

The  writer  has  a  case  of  hysteria  under  his  care  at  the  present 
time,  in  a  young  woman,  aged  seventeen  years,  who  has  been  of 
good  intellect,  perhaps  the  brightest  of  a  family  containing  seven 
children.  During  the  past  four  years  she  has  had  one  or  two 
attacks  in  which  she  becomes  secretive,  goes  without  food  for  sev- 
eral days  at  a  time,  in  the  last  attack  of  which,  beginning  in  Janu- 
ary, 1901,  the  condition  of  depression  was  associated  with  hysterical 
outbursts  of  crying,  although  she  never  had  a  convulsion.  Four 
weeks  previous  to  coming  under  my  care  in  November  last,  she  sud- 
denly, while  in  the  picture  of  physical  health,  began  to  go  without 
food,  which,  her  family  asserts,  was  kept  up  for  eight  days ;  she 
imagined  also  that  the  X-rays  had  been  used  upon  her  and  had 
burned  her ;  that  blood  had  been  taken  from  her  head,  and  that  it 
had  been  "sewed  up,"  and  she  was  surely  going  to  die.  She  persisted 
in  taking  no  food  in  spite  of  family  solicitations  and  of  her  physician, 
Dr.  W.  F.  Haines,  of  Seaford,  Del.  A  week  previous  to  her  com- 
ing to  Philadelphia  she  began  to  expectorate  large  quantities  of 
blood-tinged  mucus.  We  could  get  no  speech  from  her,  the  patient 
casting  her  eyes  in  disdain  toward  the  doctor  and  nurse,  occasionally 
answering  a  persistent  question  in  monosyllables.  She  had  become 
phvsically  wasted  and  aniemic.  (Ihcmoglobin,  8"  per  cent. ;  red 
blood  corpuscles,  3,800,000.) 

Isolation  from    her   family,  forced  feeding  through   the  stomach- 
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tube,  static  electricity,  with  massage,  have  greatly  improved  her 
physical  condition.  Occasionally  she  will  have  an  outburst  of 
temper,  only  to  relapse  into  apparently  studied  depression.  It 
should  be  stated  that  there  is  no  history  of  hereditary  mental 
disease  in  her  family.  The  absence  of  a  true  dementia  in  the 
symptomatology,  but  rather  of  the  pseudo-melancholia  described, 
makes  us  place  the  patient  in  the  category  of  hysterical  insanity, 
and  that  the  hope  for  cure  will  come  through  physical  betterment 
and  morale.  While  she  has  never  shown  suicidal  tendencies,  nor 
do  I  believe  she  would  take  her  life,  at  the  same  time  it  may  be 
advisable  to  place  such  a  patient  in  an  institution  for  mind  diseases, 
which  may  tend  more  than  anything  else  to  arouse  her  conscience  to 
the  fact  that  she  can  help  herself. 

Dr.  S.  Weir  Mitchell  has  given  us  the  most  comprehensive  regimS 
for  the  successful  management  of  hysterical  disease.  It  is  not  the 
purpose  of  this  paper  to  rehearse  treatment. 

Having  studied  and  reported  a  case  of  this  hybrid  disease  (hys- 
terical insanity),  the  more  unusual  psychosis,  we  should  like  to  give 
a  few  facts,  even  if  not  new,  which  will  aid  in  the  diagnosis  between 
the  (a)  hysteria  complicated  by  insanity,  and  (h)  insanity  asso- 
ciated with  the  previous  hysteria,  as  mentioned  in  the  beginning. 
The  most  difficult  pure  mental  disease  to  distinguish  from  hysterical 
insanity  is  hebephrenia,  or  the  paranoeic  insanity  of  adolescence  so- 
called.  In  this  there  may  be  physical  signs  of  degeneracy.  When 
these  are  absent  the  mental  symptoms  alone  will  be,  perhaps,  diag- 
nostic— i.  e.,  excitation  of  the  de|)ressive  emotions  in  the  form  of  a 
dementia  rather  than  melancholia  will  prevail  as  the  type  of  aliena- 
tion, the  patient  being  more  disposed  to  wander  away  from  home,  to 
show  no  systematized  studied  desire  to  annoy  her  caretakers,  and, 
withal,  to  show  especially  the  lack  of  moral  responsibility. 

In  a  paper  read  before  this  College  in  January,  1900,  what  we 
considered  a  typical  example  of  the  latter  form  of  mental  alienation, 
which  was  diagnosed  from  hysteria  by  the  differential  points  given 
above,  seemed  pretty  clearly  to  be  complicated  at  least  by  intestinal 
auto-intoxication,  so  that  antiseptic  treatment  directed  toward  the 
alimentary  canal  was  a  measure  added  as  an  adjunct  to  forced  feed- 
ing that  cured  the  patient,  if  we  may  call  it  such,  since  no  relapse 
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has  taken  place  in  over  two  years.  Intestinal  antisepsis  in  the  case 
reported  to  night  has  seemed  to  better  the  physical  state,  for  she  is 
gaining  weight,  and  pallor  is  giving  way  to  a  pink  skin. 

Hysteria  as  a  clinical  entity  may  develop,  as  is  well  known,  beyond 
the  essential  stigmata  of  this  psychosis,  three  aspects  :  first,  the  emo- 
tional element  more  particularly  ;  secondly,  the  physical  state,  such 
as  paralysis,  sensory  or  motor ;  and  thirdly,  the  clinical  side  may  be 
specially  shown  in  disturbance  of  organs  such  as  the  heart,  stomach,  etc. 
In  our  experience  this  first  subdivision — that  is,  of  hysteria  without 
physical  or  objective  symptoms — is  the  type  that  may  be  complicated 
more  frequently  by  insanity  of  one  form  or  another,  and  this  is  usu- 
ally a  form  of  mania.  Such  a  case  we  have  recently  seen,  where  the 
mania  with  delusions  followed  pronounced  hysteria  due  to  overwork, 
the  patient  having  been  hysterical  long  before  insanity  set  in.  Forms 
of  delusional  insanity  of  slow  onset  in  the  hysterical  subject  are 
more  likely  to  occur,  however,  where  the  mind  is  given  suggestion 
by  some  physical  defect,  as  in  cases  of  hysteria  with  anfesthesia  or  a 
motor  palsy  in  the  symptom  complex.  The  autosuggestion  through 
the  paralysis  mentioned  on  the  hysterically  enfeebled  mind  may  pro- 
duce, therefore,  a  true  delusional  insanity  which  may  be  quite  in- 
tractable after  recovery  of  all  other  evidences  of  hysteria  ^er  se.  This 
is  also  true  of  the  hysterical  cases  of  the  third  group — that  is,  with 
symptoms  referable  to  various  organs  of  the  body  and  in  proportion 
as  hereditary  influences  are  of  a  markedly  neurotic  kind — as,  for 
instance,  in  a  woman  under  our  care  at  the  present  time  who  has 
the  delusion  of  having  cancer  of  the  breast,  even  after  the  physical 
demonstration  has  been  made  of  its  absence,  and  who  promptly 
transferred  the  delusion  to  one  of  the  stomach  during  a  recent  attack 
of  influenza  of  gastro-intestinal  type.  This  woman  is  eminently 
hy.'^terical,  and  we  might  say  mildly,  a  case  of  delusional  insanity. 
The  heredity  being  good,  however,  if  the  hysteria  can  be  cured  by 
suggestion  and  general  upbuilding  of  the  system,  we  feel  the  mild 
delusional  alienation  will  recover. 

To  make  it  clear  that  hysteria  is  engrafted  upon  an  insanity  is 
the  more  diflicult  problem.  Since  we  are  disposed  to  interpret  con- 
fusion, delusion,  or  exaltation  as  symptoms  of  the  mental  disease, 
it  will   be  practically  impossible  to  determine  hysteria  established 
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upon  a  subacute  mania.  When  it  comes  to  melancholia  or  dementia, 
it  seems  to  us  it  is  impossible  to  distinguish  a  hysteria  that  may  com- 
plicate the  mental  condition  and  produce,  therefore,  the  picture  of 
insanity  plus  hysteria.  Such  a  state  is  diflferent,  as  mentioned  in 
the  beginning  of  this  short  paper,  from  hysterical  insanity,  as  we 
have  tried  to  make  plain ;  and  distinct  from  hysteria  plus  insanity 
(usually  a  mania  occurring  in  the  hysterical  subject). 

This  subject  is  thought  fitting  to  be  presented  more  from  a  prog- 
nostic point  and  the  jurisprudence  aspect,  since  it  is  often  most 
diflScult  to  decide  when  a  case  should  be  committed  to  an  institution 
for  the  treatment  of  the  mind  ;  and  this  is  the  more  important  because 
the  presumed  stigma  of  being  committed  to  an  asylum  does  exist 
among  the  laity,  so  it  is  our  duty  to  keep  out  of  the  asylum  the  case 
that  will  recover  in  private.  We  personally  must  weigh  the  family 
history  and  physical  condition  of  the  patient  before  committing 
any  case  of  mental  disease  to  an  asylum,  but  we  should  hope  to  be 
the  last  not  to  commit  the  case  that  is  likely  to  do  injury  to  himself 
or  others.  Even  in  the  case  of  hysterical  insanity,  so-called,  it  may 
be  desirable  to  commit  the  patient  as  a  dernier  ressort.  Some- 
times these  patients  may  commit  suicide  from  mere  devilishness 
more  than  from  any  true  insanity,  as  in  the  case  referred  to  at  the 
outset ;  and  if  this  girl  does  not  improve  we  shall  deem  it  wise  to 
commit  her  to  an  institution  within  a  month.  The  more  closely 
we  study  the  individual  case  of  alienation  the  less  easy  it  is  to  decide 
the  prognosis,  unless  we  do  weigh  seriously  the  varying  symptoms 
(frequently  confused)  of  that  bizarre  disease  hysteria  so  frequently 
associated  with  insanity,  as  it  has  been  our  eifort  to  emphasize. 

If  this  short  contribution  will  but  stimulate  a  desire  and  endeavor 
to  seek  for  the  hysterical  element  in  insanity  and  the  close  individual 
study  of  the  case,  it  will  not  have  been  in  vain.  The  one  aspect 
that  hysteria  is  apt  to  take  in  insanity,  besides  its  well-known  gro- 
tesque features,  is  exemplified  by  the  entering  into  any  case  of 
mental  disorder  a  large  element  of  the  personal  desire  to  trap  you, 
in  which  a  patient  frequently  shows  her  hysterical  mental  state  in 
the  .spirit  best  manifested  by  the  non-medical  word  disdain. 
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DISCUSSION. 

Dr.  Charles  K.  Mills  :  The  subject  is  one,  as  Dr.  Penrce  lias  indicated, 
of  great  practical  importance.  With  Dr.  Mitchell,  my  own  experience  lias 
been  that  the  mistake  is  frequently  made  in  general,  and  sometimes  in  spe- 
cial practice,  of  confusing  the  different  forms  of  insanity  in  their  earlier 
stages  and  sometimes  in  their  fully  formed  stage  with  hysteria.  The  forms 
of  real  insanity  which  are  most  often  mistaken  for  hysteria  are  dementia 
praecox  (to  which  Dr.  Pearce  has  alluded),  acute  mania,  melancholia,  and 
paranoia. 

I  regard  the  diagnosis  in  some  of  these  cases  as  somewhat  difficult,  and 
yet  there  are  certain  fundamental  facts  or  principles  on  which  to  base  a 
diagnosis.  The  acute  mania  proper  or  the  subacute  mania  can  always 
probably  be  differentiated  from  hysteria  by  one  who  is  familiar  with  both 
diseases.  The  matters  of  chief  diagnostic  importance  are  the  presence  of 
the  well-known  physical  stigmata  of  hysteria  and  the  peculiarity  of  the 
mental  manifestations.  The  study  of  delusion  is  at  the  root  of  differential 
diagnosis  of  hysteria  from  these  different  forms  of  insanity,  not  only  the 
study  of  well-organized  and  well-expressed  delusion,  but  the  study  of  the 
delusional  state.  Even  the  existence  of  well-defined  obsessions,  which  are 
tending  to  fully  organized  delusions,  will,  in  the  absence  of  the  usual  stig- 
mata of  hysteria,  enable  us  to  say  that  we  have  not  hysteria  to  deal  with. 

Dementia  pra;cox  is  an  affection  which  is  not  well  understood,  except  by 
the  alienist,  and  I  think  that  seven  out  of  eight  cases  almost  that  I  see  in 
private  practice  have  been  previously  diagnosed  as  hysteria.  In  the  study 
of  a  case  of  this  sort  the  time  at  which  the  symptoms  appear,  the  fact  that 
you  do  not  have,  except  in  rare  cases,  any  of  the  true  stigmata  of  hys- 
teria, the  existence  of  a  peculiar  semi-delusional  state  and  the  incapacity 
for  intellectual  eflbrt  will  be  the  guides  to  diagnosis.  Paranoia,  and  espe- 
cially that  form  which  originates  at  the  period  of  adolescence  or  just  before, 
is  very  frequently  supposed  to  be  hysteria.  The  reason  for  this  is  clear. 
The  patient  has  periods  of  excitement,  and  exhibits  many  of  the  phenomena 
which  are  popularly  classed  with  hysteria,  and  .some  of  which  may  belong 
to  hysterical  episodes. 

I  do  not  believe  that  there  is  much  diflicuky  in  distinguishing  true 
melancholia  from  hysteria.  The  distinction  is  to  be  reached  by  a  study 
of  the  patient's  mind  with  regard  to  the  delusional  or  obsessional  state. 
There  is  a  true  hysterical  mania  which  is  not,  as  it  is  often  suppofied  to  be, 
ordinary  acute  mania.  It  is  somewhat  difficult  to  distinguish,  and  you  can 
only  make  a  diagnosis  by  a  close  study  of  the  patient's  history  and  of  the 
well-known  phenomena  of  hysteria. 

Dk.  F.  Savaby  Pearce  :  I  have  not  anything  to  add  in  particular  refer- 
ence to  the  subject  except  the  point  as  to  commitment  to  asylum  of  mental 
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cases.  1  was  in  one  of  the  magistrate's  offices  recently  and  asked  him  if 
he  could  calculate  how  many  cases  were  committed  to  asylums  from  the 
city  of  Philadelphia.  He  looked  over  his  records  and  found  that  there  were 
fifty  within  this  year  from  his  court,  and  that  there  were  about  thirty  such 
courts  in  this  city.  Calculating  on  that  basis,  it  would  seem  that  probably 
1  in  1600  or  2000  people  were  committed  to  institutions  from  Philadel- 
phia as  being  insane.  This  does  not  particularly  point  to  the  subject, 
except  that  it  shows  how  many  cases  are  committed  to  asylums,  and  brings 
back  or  reinforces  the  statement  I  made  in  the  paper,  that  we  should  try 
to  separate  hysteria,  insanity,  and  the  so-called  "  hysterical  insanity." 
Hysteria  and  hysterical  insanity  being  better  treated  (or  a  large  majority 
of  them)  outside  than  in  the  asylum,  the  crowded  conditions  in  the  asylums 
to-day  would  be  lessened  if  we  made  fewer  mistakes  in  diagnosis.  So  the 
practical  point,  from  a  scientific  and  civic  point  of  view,  is  to  study  this 
subject  most  carefully  to  see  if  we  cannot  learn  something  more  definite, 
and  in  that  way  relieve  the  great  congestions  in  State  institutions,  such  as 
at  Norristown,  through  lessening  the  number  of  commitments. 
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Tapping  of  the  chest  for  the  removal  of  fluids  is  ordinarily  such 
a  simple  and  safe  procedure  that  the  possibility  of  serious  accident 
scarcely  ever  enters  the  physician's  mind.  This  feeling  of  security 
is  of  decided  advantage,  inasmuch  as  it  ensures  a  desirable  confidence 
and  makes  resort  to  aspiration  more  prompt  and  more  frequent  than 
was  the  custom  among  our  predecessors,  who  greatly  magnified  the 
gravity  of  the  operation — so  much  so,  indeed,  that  many  patients 
died  for  the  want  of  timely  tapping. 

The  knowledge  that  accidents  may  occasionally  occur  is  not,  how- 
ever, a  real  handicap,  for  it  makes  us  more  circumspect  in  perform- 
ing the  trifling  operation,  and  renders  us  unsurprised  and  ready 
when  untoward  circumstances  arise. 

It  is  not  my  purpose  to  review  all  the  complications  that  may 
accompany  or  follow  tapping  of  the  chest,  such  as  syncope,  pul- 
monary and  other  forms  of  embolism,  convulsions,  etc.  These  are 
adequately  dealt  with  in  the  articles  and  works  of  Leichtenstern, 
Foucart,  Dandridge,  and  Wilson  Fox.  I  merely  intend  to  give  an 
account  of  one  particular  complication,  which,  although  exceedingly 
rare,  has  in  the  past  aroused  remarkable  interest,  viz.,  albuminous 
expectoration.  A  survey  of  the  literature  shows  that  this  was  first 
described  by  Pinault,  in  185-3.  His  patient  was  a  man  thirty-four 
years  old,  who  had  been  suffering  for  three  months  with  left-sided 
pleural  effusion.  Three  litres  of  fluid  were  removed  by  tapping, 
with  instant  relief  of  the  dyspnoea.  In  the  evening  of  the  same  day, 
however,  the  shortness  of  breath  returned,  mucous  rales  appeared 
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over  the  chest,  and  the  patient  began  to  expectorate  large  quantities 
of  an  albuminous  fluid,  bringing  up  two  cuspidorfuls — about  a  pint. 
Cases  were  subsequently  reported  by  d'Espine,  in  1869;  Woillez, 
in  1872;  Marrotte,  in  1872;  Behier,  in  1872,  and  Lande,  in 
1873.  The  entire  subject  was  thoroughly  reviewed  in  1873  by 
Terrillon,  who  collected  twenty-one  observations,  including  his  per- 
sonal cases,  with  two  fatalities. 

Very  little  attention  was  bestowed  upon  the  condition  outside  of 
France,  yet  it  is  of  great  interest  to  note  that  one  of  the  first  publi- 
cations made  elsewhere  was  that  of  Dr.  William  Pepper,  in  1874. 
In  a  case  of  hydrothorax  seen  with  Dr.  T.  J.  Yarrow,  of  Philadel- 
phia, Dr.  Pepper  withdrew  by  aspiration  seventy-five  ounces  of 
serum.  A  troublesome  cough  followed,  but  was  relieved  by  deodor- 
ized tincture  of  opium.  The  expectoration  set  in  eighteen  hours 
after  the  tapping  and  continued  for  twenty-four  hours,  the  patient 
bringing  up  three  gills  of  fluid  altogether.  This  fluid  closely  resem- 
bled that  removed  from  the  chest.  A  dangerous  syncopal  attack, 
from  which  the  patient  was  aroused  by  stimulants,  occurred  six  or 
seven  hours  after  the  operation. 

In  1873  the  subject  of  albuminous  expectoration  formed  the 
theme  of  a  heated  discussion  in  the  Acad6mie  de  MSdecine 
and  the  Soci6tg  m^dicale  des  Hopitaux.  This  was  at  the  time 
when,  through  the  eiForts  of  Dieulafoy  and  Potain,  in  France, 
and  Bowditch,  in  this  country,  aspiration  was  coming  into  use, 
and,  as  a  novel  method  of  procedure,  had  its  advocates  and 
opponents.  This  discussion  stimulated  the  publication  of  numerous 
cases,  and  of  opinions  on  the  etiology  of  the  condition,  and  the 
French  literature  of  the  period  contains  a  large  number  of  reports, 
among  others  those  of  Pr6vost,  Dujardin-Beaumetz,  Moutard-Mar- 
tin, F4r6ol,  Herard,  Desnos,  and  Driven,  and  that  of  Laboulbene, 
who  was  one  of  the  first  to  give  a  careful  analysis  of  the  expectorated 
fluid.  Cases  were  also  reported  by  Dieulafoy,  and  later  by  Hayem 
and  Tissier,  and  others. 

In  the  German  literature  I  was  able  to  find  but  three  cases — those 
of  Kredel,  Schiitz,  and  Scriba,  although  Leichtenstern,  in  the  article 
already  referred  to,  makes  comprehensive  reference  to  the  condition. 
Strlimpell  also  mentions  it. 

In  England  a  full  report  of  the  French  discussion  was  published 
by  Labbe  in  the  British  Medical  Journal  in  1873,  and  some  obser- 
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vations  were  recorded  by  Johnson  and  by  DuflSn.  A  clear  account 
of  the  subject  was  given  by  Wilson  Fox  in  his  monumental  work 
on  Diseases  of  the  Lungs  and  Pleura.  The  first  case  reported  in 
detail  seems  to  have  been  that  of  Gee,  in  1886,  although  a  brief  and 
interesting  report  of  a  case  was  made  by  Fraser,  in  1876.  West, 
Haviland  Mall,  and  Hale  White  published  cases  in  1896. 

In  American  literature,  aside  from  the  case  of  Dr.  Pepper.  I  have 
found  scarcely  any  reference  to  the  subject.  Bowditch  mentions  it, 
but  I  was  unable  to  find  his  original  publication.  Systematic 
writers,  such  as  Donaldson,  Osier,  and  Whitney,  refer  to  the  subject. 

The  history  of  the  case  which  I  have  had  the  opportunity  of 
observing  is  as  follows : 

Miss  J.  R.,  forty-eight  years  of  age,  unmarried,  born  in  Philadelphia,  was 
always  healthy,  except  for  sick  headaches,  from  which  she  had  suffered  all 
her  life,  until  a  year  ago,  when,  at  ahout  the  time  of  the  menopause,  they 
disappeared.  Her  mother  died  of  dropsy  at  the  age  of  sixty-two;  her 
father  is  living  and  healthy;  two  sisters  died  at  the  ages  of  twenty-two 
and  twenty-four  respectively,  of  unknown  causes — but  not,  it  is  stated,  of 
lung  trouble;  an  aunt  died  of  consumption. 

A  year  ago.  at  the  climacteric,  she  began  to  suffer  with  shortness  of  breath, 
and  pufiiness  of  the  face  and  neck  for  the  past  six  months,  and  with  occa- 
sional slight  cough.  From  time  to  time  she  would  have  intense  attacks  of 
dyspnoea  and  orthopno?a,  particularly  upon  slight  exertion.  At  no  time 
did  she  have  any  fever  or  any  severe  pain  in  the  chest.  Her  appetite  has 
always  been  poor,  and  for  some  time  she  has  had  slight  difficulty  in  swal- 
lowing. The  bowels  were  at  first  constipated,  but  now  are  regular.  She 
has  been  under  medical  treatment  througliout  the  year  of  her  illness.  The 
diagnosis  at  first  was  nervousness  dependent  upon  the  change  of  life;  more 
recently  she  has  been  treated  for  emphysema  of  the  lungs. 

Upon  examination  I  found  her  to  be  a  large,  fairly  well-nourished  woman, 
with  cyanosis  and  puffiness  of  the  face.  She  was  sitting  up  in  bed  and 
breathing  rapidly  and  with  great  difficulty.  The  openings  of  the  sebaceous 
ducts  all  over  the  face  were  unusually  large,  the  lips  blue,  the  sclera  dark 
and  cyanotic.  The  neck  was  greatly  enlarged,  and  all  the  natural  depres- 
sions, particularly  those  above  the  clavicles,  were  obliterated.  The  chest 
was  crossed  by  large  veins,  especially  on  the  right  side,  above  and  below 
the  breast.  Resonance  was  impaired  on  the  right  side  from  the  clavicle 
down  to  the  liver,  dulness  and  resistance  being  more  marked  above  than 
below,  and  extending  over  beyond  the  right  border  of  the  sternum.  There 
was  .some  tenderness  on  percussion  near  the  apex  of  the  lung.  Posteriorly 
there  was  dulness,  but  not  flatness,  at  the  right  base,  and  some  tenderness 
on  percussion.  Tactile  fremitus  was  almost  absent  at  that  point.  .Vuscul- 
tation  revealed  inspiration  and  expiration  equal  in  length,  but  harsher  over 
the  right  side  in  front  than  over  the  left.     Posteriorly  breathing  was  quite 
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distinct  over  both  lungs,  inspiration  being  a  little  harsher  on  the  right  side 
than  on  the  left,  and  expiration  having  just  below  the  scapula  a  distinct 
bronchial  quality.  Vocal  resonance  was  well  marked  over  the  right  side, 
and  had  a  slightly  twangy  character.  The  heart  did  not  seem  to  be  en- 
larged ;  the  apex-beat  was  not  palpable,  and  there  was  no  murmur.  The 
temperature  was  97.8°;  the  pulse,  108.  There  was  a  small  amount  of  clear, 
tenacious  sputum,  which  did  not  contain  any  tubercle  bacilli. 

The  existence  of  the  impaired  resonance,  diminished  tactile  fremitus, 
distant  bronchial  breathing,  and  twangy  vocal  resonance  led  me  to  sus- 
pect the  presence  of  fluid,  and  on  my  second  visit  I  made  an  exploratory 
puncture  and  withdrew  a  syringeful  of  clear  serum.  On  the  following  day, 
November  11th,  at  noon,  I  tapped  in  the  seventh  interspace,  postaxillary 
line,  and,  by  means  of  the  aspirator,  drew  off  three  pints  of  a  somewhat 
turbid,  yellowish  fluid,  frothing  readily.  After  a  little  less  than  a  quart 
had  been  removed  the  patient  began  to  cough.  At  first  the  cough  was  dry, 
but  toward  the  end  of  the  tapping  a  little  frothy  fluid  was  brought  up. 
The  patient  seemed  to  be  dyspnceic  and  became  blue  in  the  face,  and,  as 
the  cough  grew  more  intense,  I  suspended  the  tapping  and  administered  a 
small  dose  of  morphine.  As  she  did  not  seem  to  grow  any  worse  under 
observation,  I  left  her  at  12.30,  and  saw  her  again  at  (>.  During  this  inter- 
val she  had  expectorated  about  five  ounces  (160  c.c.)  of  a  turbid,  amber- 
colored  fluid,  covered  with  a  layer  of  froth  half  as  thick  as  the  fluid  itself, 
containing  a  few  streaks  of  blood  and  some  flocculi.  The  cough  had  not 
diminished  to  any  great  degree,  but  the  expectoration  had  gradually 
lessened.  The  patient  was  very  much  more  comfortable  than  she  had 
been  at  noon,  and  decidedly  better  than  before  the  tapping.  Her  tem- 
perature was  99.1°  F. ;  respirations,  44;  pulse,  108.  On  auscultation,  moist 
rales  could  be  detected  over  the  anterior  right  lung  from  top  to  bottom, 
and  there  was  the  most  exquisite  crepitation  on  inspiration  that  I  had 
ever  heard.  Pneumothorax  was  not  present.  On  the  following  day  there 
was  still  a  little  cough,  but  the  patient  was  much  better  than  she  had  been 
for  a  long  time.  The  difficulty  in  .swallowing  had  disappeared  and  there 
was  good  resonance  over  the  right  lung. 

Unfortunately,  the  chest  filled  up  again,  and  I  had  to  aspirate  a  second 
time  on  November  24th,  this  time  drawing  off  about  a  quart  of  fluid.  There 
was  again  intense  cough  and  a  little  tenacious  sputum,  but  no  true  albu- 
minous expectoration.  At  the  last  examination  (made  to  day)  I  found  the 
chest  again  full  to  the  top.  The  dulness  behind  the  sternum  has  increased 
in  intensity  and  in  extent,  reaching  now  about  two  inches  beyond  the  left 
sternal  border,  and  fusing  on  the  right  side  with  the  dulness  of  the  fluid. 
A  large,  hard  gland  has  also  appeared  above  the  left  clavicle.  The  signs 
are  sufficient  to  warrant  a  diagnosis  of  tumor  »/'  the  anterior  mediastinum, 
probably  sarcoma,  which  is  encroaching  upon  the  right  lung  and  compress- 
ing the  veins  that  return  the  blood  from  the  right  pleural  cavity.' 

^  The  chest  was  aspirated  for  the  third  time  on  December  6,  1901,  and  more  than  three 
pints  of  fluid  were  withdrawn.  A  severe  spasmodic  cough  ensued,  but  no  albuminous 
expectoration.  On  December  19th  the  patient  died  of  exhaustion,  and  at  the  autopsy  a  large 
sarcoma  of  the  anterior  mediastinum  was  found. 
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The  aspirated  fluid  was  of  a  turbid  amber  color  and  frothy.  It  coagulated 
upon  standiug,  the  clot  floating  at  some  distance  from  the  bottom.  The 
circumambient  fluid  was  clear,  straw-colored,  and  not  gelatinous.  It 
coagulated  into  a  moi.st,  solid  mass  on  boiling,  had  a  specific  gravity  of 
1021,  was  faintly  alkaline  in  reaction,  gave  the  biuret  test,  was  free  from 
sugar,  and  did  not  form  a  precipitate  with  acetic  acid.  The  amount  of 
albumin  present  with  Esbach's  albuminometer  was  4i  per  cent.  The  total 
solids  ootained  by  evaporating,  thoroughly  drying  in  the  water  oven,  and 
standing  for  twenty-four  hours  in  a  desiccator,  was  6.8  per  cent. 

The  e.rptc/orafed  Jhiiil  was  of  a  turbid  amber  color,  was  covered  with  a 
layer  of  froth  to  the  amount  of  about  half  the  thickness  of  the  fluid,  and 
had  a  thin  sediment  of  blood.  It  was  gelatinous,  like  the  white  of  an  egg, 
and  coagulated  upon  boiling  into  a  solid  mass.  The  specific  gravity  was 
1018  ;  the  reaction,  neutral ;  the  biuret  test,  positive.  There  was  no  sugar. 
Chlorides  were  present,  and  acetic  acid  produced  a  distinct  precipitate.  The 
albumin  amounted  to  3.5  grammes  with  Esbach's  albuminometer;  the  total 
solids  were  5.84  per  cent. 

As  the  terms  albuminous,  albuminoid,  and  sero-albuminous 
imply,  the  expectoration  consists  of  a  richly  albuminous  fluid. 
It  is  viscid,  frothy,  neutral,  or  faintly  alkaline,  and  of  a  yellowish 
color ;  contains  a  little  blood,  and  is  coagulated  upon  boiling  and  by 
nitric  acid.  As  a  rule,  it  closely  resembles  in  appearance  the  chest 
fluid.  Acetic  acid,  as  in  my  own  case,  usually  gives  a  precipitate 
suggesting  the  presence  of  mucin.  Urea,  haemoglobin,  and  the  salts 
characteristic  of  serum  are  present ;  urobilin  has  also  been  found. 

The  expectoration  seldom  sets  in  during  the  paracentesis,  but  gen- 
erally after  an  interval  of  from  a  few  minutes  to  half  an  hour.  In 
rare  instances  the  interval  has  been  prolonged  to  two  hours,  and  in 
the  case  reported  by  Pepper  it  was  apparently  eighteen  hours.  Dur- 
ing the  interval  the  patient  generally  enjoys  a  marked  feeling  of 
comfort,  which  is  suddenly  terminated  by  dyspnoea  and  cough. 
Sometimes  the  latter  begins  before  the  tapping  is  finished.  The 
cough  rapidly  becomes  more  intense  and  expectoration  increases,  the 
patient  experiencing  at  the  .same  time  a  terrible  sense  of  oppression, 
which  com])els  him  to  sit  up  in  bed.  The  breathing  is  greatly 
labored;  the  face  deeply  cyanosed  and  very  anxious;  the  skin 
clammj',  the  pulse  rapid  and  weak.  Auscultation  reveals  the  char- 
acteristic coarse  and  fine  moist  rales  of  oedema. 

In  mild  cases  the  symptoms  subside  gradually,  the  expectoration 
ceasing  after  several  hours,  sometimes,  however,  not  until  a  day  has 
elapsed.  In  extreme  cases  the  fluid  gushes  from  the  mouth  and 
nose  in  a  constant  frothy  stream,  the  patient  suffering  the  most 
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agonizing  dyspnoea  and  not  infrequently  dying  of  asphyxia — drowned, 
as  it  were,  in  his  own  juices.  The  amount  expectorated  varies  with 
the  duration  and  the  intensity  of  the  attack  ;  not  rarely  as  much  as  a 
pint  or  even  a  quart  is  brought  up  in  the  course  of  one  or  two  hours. 
Gee's  patient  expectorated  a  litre  in  two  hours  ;  Schutz's  a  total 
quantity  of  1500  c.c. 

The  duration  of  the  attack  is,  as  a  rule,  from  one  to  two  hours, 
but  in  some  cases  it  has  been  six,  twelve,  twenty-four,  and  even 
forty-eight  hours. 

On  standing  the  fluid  generally  separates  into  three  layers  :  the 
upper,  whitish  and  frothy  ;  the  middle,  opalescent  and  yellowish  ; 
the  lower,  denser  and  more  viscid,  and  containing  a  few  whitish 
flocculi.  In  my  own  case  there  were  but  two  layers  on  standing  :  an 
upper,  frothy  layer,  and  a  lower  stratum,  double  the  thickness,  of 
opalescent  fluid. 

Analyses  of  the  Fluid.  I  have  already  detailed  the  analysis  in 
my  own  case.  For  purposes  of  comparison,  I  give  below  the  few 
analyses  of  the  pleural  and  the  expectorated  fluid  that  I  was  able 
to  find  in  the  literature.     Many  are  incomplete. 

1.  Terrillon's  Case.  The  pleural  fluid  contained  1.61  per  cent, 
of  albumin;  the  expectoration,  1.42  per  cent. 

2.  Foucart  states  that  the  total  solids  in  the  pleural  fluid  were 
7.5  grammes  per  litre;  in  the  expectoration  they  were  100.3,  the 
albumin  being  93.6  and  the  mineral  salts  6.7. 

8.  Daremberg  and  Dujardin-Beaumetz.  a.  Pleural  Fluid.  Spe- 
cific gravity,  1020  ;  albumin,  66.88  grammes  per  litre ;  urea,  0.58 
gramme  per  litre  ;  hfematoidin  crystals,  biliverdin,  and  a  notable 
quantity  of  mucosin. 

h.  Expectoration.  Specific  gravity,  1010  ;  albumin,  1  gramme 
per  litre  ;  urea,  2.36  grammes  per  litre  ;  cholesterin  and  fat. 

4.  Drivon.  a.  Pleural  Fluid.  915.28  parts  water,  54.72  parts 
solids.  Of  the  solids,  there  were  albuminoids  48.28,  divided  as 
follows:  albumin,  25.69;  hydropsin,  22.59;  mucosin,  a  trace; 
salts,  6.44  per  cent. 

b.  Expectoration.  976.86  parts  water ;  23.14  parts  solids.  Of 
the  solids,  there  were  15.87  parts  organic  and  7.28  parts  salts. 

5.  Laboulbene.  a.  Pleural  Fluid.  Specific  gravity,  1020  ;  total 
solids,  65  grammes  per  kilogramme.  Of  this,  6.078  were  fibrin, 
7.5  mineral  matter. 
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h.  Expectoration.  The  dry  residue  varied  from  16.47  to  24.60 
on  different  days  ;  the  mineral  matter,  from  3.53  to  7.8.  The  albu- 
min was  not  estimated  in  the  expectoration. 

6.  Besnier  merely  states  that  the  (juantity  of  albumin  in  the  ex- 
pectoration was  double  that  in  the  effusion. 

The  analyses,  it  is  seen,  show  enormous  variations  among  them- 
selves. In  some  cases  the  two  fluids  differed  widely,  in  others  they 
resembled  each  other  very  closely  in  composition.  With  regard  to 
hydropsin,  which,  according  to  Driven,  is  a  substance  characteristic 
of  serous  membrane  exudates,  I  was  unable  to  find  any  reliable  data. 
Its  existence  is  not  recognized  by  physiological  chemists  of  the  pres- 
ent day. 

Albuminous  expectoration  occurs  especially  after  tapping  in  cases 
of  acute  effusion,  although  in  my  own  case  the  effusion  was  unques- 
tionably chronic.  It  has  taken  place  with  both  left-sided  and  right- 
sided  exudates  and  transudates.  Of  32  cases,  the  effusion  was  left- 
sided  in  18,  bilateral  in  4. 

An  important  point,  to  which  reference  will  again  be  made,  is 
that  in  the  majority  of  instances  the  amount  of  fluid  withdrawn  was 
inordinately  large,  and  usually,  but  not  invariably,  the  withdrawal 
was  rapid.  In  some  instances  the  simple  trocar  was  used,  in  others 
the  aspirator.  Thus,  there  were  withdrawn  in  the  case  of  Woillez 
5500  c.c. ;  in  that  of  Marrotte,  5000 ;  in  Lande's  two  cases,  3000 
and  1800  c.c.  respectively ;  in  Pinault's,  8000  ;  in  one  of  Besnier's, 
2600  ;  in  Pepper's,  2400.  Prevost  tapped  several  times  in  the  same 
case.  At  the  first  tapping  he  withdrew  1000  c.c,  and  there  was  no 
albuminous  expectoration ;  at  the  second  8000  c.c.  were  withdrawn, 
and  the  expectoration  followed.  Subsequent  punctures  were  not 
followed  by  any  complication.  In  Schiitz's  case  2000  c.c.  were 
removed. 

In  the  majority  of  cases  complicating  conditions  of  various  kinds 
existed  and  probably  played  a  part  in  the  production  of  the  phe- 
nomenon. Lande  believes  that  the  danger  of  albuminous  expector- 
ation is  particularly  to  be  feared  when  the  conditions  on  the  opposite 
side  are  such  as  to  lessen  the  play  of  the  other  lung.  At  autopsy 
the  principal  change  is  an  03dema  of  the  lung  on  the  affected  side — 
sometimes  of  both  lungs.  In  cases  in  which  the  pleural  effusion  was 
of  the  nature  of  hydrothorax  heart  disease  was  found.  Scriba's  case 
is  of  interest  because  at  the  autopsy  a  fibrinous  coagulum  was  dis- 


ALBUMINOUS    E  X  P  ECTO  R  A  TIO  X  .  265 

covered  plugging  the  bronchi.     In  the  case  of  Hayem  and  Tissier 
there  was  adherent  pericardium. 

Various  theories  have  been  advanced  in  explanation  of  the  curious 
phenomenon  of  albuminous  expectoration.  Terrillon  divides  them 
into  four  classes : 

1.  Perforation  of  the  lung  by  the  trocar. 

2.  Spontaneous  rupture  of  the  lung. 

3.  Absorption  by  the  lung  of  fluid  remaining  after  the  tapping. 

4.  Pulmonary  congestion,  with  intense  oedema. 

The  first  three  assume  that  the  fluid  expectorated  is  a  portion  of 
the  pleural  exudate  ;  the  last,  that  it  is  a  transudate  from  the  blood- 
vessels of  the  lung. 

I.  Perforation  of  the  Lung.  The  identity  in  appearance  of  the 
two  fluids  and  the  analogy  in  composition — which  latter,  however,  is 
not  constant — suggest  this  view,  which  was  first  propounded  by 
Woillez  and  Marrotte,  and  was  held  by  Scriba  and  others.  I  may 
also  say  that  when  I  examined  and  compared  the  two  fluids  in  my 
own  case  I  was  at  first  inclined  to  this  theory,  but  against  such  an 
interpretation  are  the  following  weighty  arguments : 

1.  The  absence  of  pneumothorax,  which  should  be  present  if  the 
lung  had  been  punctured  by  the  trocar. 

2.  The  late  onset  of  the  expectoration.  If  connected  with  per- 
foration of  the  lung  it  ought  to  set  it  in  at  once,  and  not  after  an 
interval  of  half  an  hour  or  more  from  the  time  of  tapping. 

3.  The  absence  of  h?emoptysis. 

4.  The  fact  that  albuminous  expectoration  has  occurred  especially 
in  cases  in  which  the  effusion  was  very  large  and  the  lung,  of  neces- 
sity, far  away  from  the  chest  wall. 

5.  The  large  amount  of  expectoration.  It  is  hardly  conceivable  that 
a  pint  or  a  quart  of  fluid  could,  in  a  short  space  of  time,  pass  through 
such  a  small  opening  as  would  be  made  by  the  point  of  a  trocar. 

6.  In  some  instances  the  expectoration  occurred  several  times  in 
the  same  case.  Thus  the  patient  whom  Behier  tapped  four  times 
had  albuminous  expectoration  each  time,  and  in  the  patient  of  Gee 
every  one  of  the  three  tappings  was  followed  by  albuminous  expectora- 
tion. It  is  unlikely  that  the  lung  in  these  cases  was  punctured  so 
many  times.  Moreover,  both  writers  state  that,  warned  by  their 
first  experience,  they  afterward  tapped  with  the  greatest  care,  so  as 
to  avoid  wounding  the  lung. 

Coll  Phys  18 
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7.  In  none  of  the  fatal  cases  was  any  perforation  of  the  lung 
found  post-mortem.  This,  to  be  sure,  is  not  an  argument  of  great 
force,  for  it  is  proverbially  difficult  to  discover  perforations  in  cases 
of  pneumothorax  and  of  empyema  rupturing  into  the  lung;  but,  on 
the  other  hand,  the  argument  is  not  to  be  held  too  lightly,  since, 
death  being  so  much  more  prompt  in  albuminous  expectoration  than 
in  pneumothorax  or  empyema,  the  chances  of  finding  a  perforation 
should  be  better. 

II.  Spontaneous  perforation  of  the  lung  is  the  view  defended 
particularly  by  F6r^ol.  The  excessive  rarity  of  serous  effusion 
perforating  into  the  lung  is  against  this.  Furthermore,  there  is 
no  reason  why  it  should  occur  just  at  the  end  of  tapping ;  and  this, 
together  with  the  non-development  of  pneumothorax,  the  fiiilure  to 
find  the  perforation  at  autopsy,  and  the  absence  of  the  auscultatory 
signs  of  pleurobronchial  fistula,  is  sufficient  to  dispose  of  this  theory. 

III.  Absorption  of  Fluid  by  the  Lunf/.  This  is  an  illogical 
view,  for  it  must  at  once  be  apparent  that  the  absorption  or  sucking 
up  of  the  fluid  through  the  stomata  of  the  lung  would  cause  it  to 
enter  the  lymphatic  system,  and  not  the  bronchi. 

IV.  Pulmonary  (Edema.  This  theory  was  first  advanced  by 
Pinault,  and  was  strongly  advocated  by  Behier.  It  is  the  one 
adopted  by  Pepper,  West,  and  most  recent  writers.  In  support  of 
it  we  have  the  following  arguments  : 

1.  The  onset  of  the  expectoration  a  little  while  after  the  tapping 
is  completed. 

2.  The  physical  signs  of  oedema  —  crepitant  and  subcrepitant 
rSles — are  present. 

3.  CEdema  of  the  lungs  was  the  chief  lesion  found  in  those  organs 
at  autopsy. 

4.  The  occasional  development  of  albuminous  expectoration  in  the 
absence  of  pleural  effusion.  Thus,  Foucart  reports  a  case  in  which 
it  occurred  in  a  patient  with  heart  disease  without  pleurisy,  and 
Woillez  observed  it  twice  in  emphysematous  asthma  and  once  in 
aneurism  of  the  aorta.  In  his  cases  the  expectoration  did  not  con- 
tain any  mucin. 

5.  The  occurrence  of  the  phenomenon  after  tapping  in  empyema, 
as  in  the  case  of  Fraser.  The  rarity  of  albuminous  expectoration 
after  the  evacuation  of  a  pyothorax  has  been  well   explained  by 
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Curtin,  who  ascribes  it  to  the  fact  that,  owing  to  the  thickness  of 
the  fluid,  the  abstraction  is  necessarily  slow. 

6.  The  chemical  composition  of  the  two  fluids  tells  both  for  and 
against  the  oedema  theory,  inasmuch  as  the  fluids  sometimes  difi"er 
and  sometimes  appear  to  be  almost  identical ;  but,  as  it  is  not  pos- 
sible to  discover  any  clinical  difference  between  the  two  groups  of 
cases,  it  is  fair  to  assume  that,  even  when  the  expectorated  fluid 
most  closely  resembles  that  from  the  pleura,  its  origin  is  the  same 
as  when  it  differs  the  most  widely. 

7.  In  the  majority  of  cases  in  which  albuminous  expectoration 
occurred,  the  amount  withdrawn  was  excessively  large ;  in  many 
instances,  but  not  in  all,  the  withdrawal  was  also  rapid. 

8.  As  stated  by  West,  theoretical  grounds  ai'e  in  favor  of  this 
view.  The  compressed  lung  is  suddenly  released  from  pressure, 
and  there  is  naturally  a  great  afflux  of  blood.  A  congestion 
follows,  for  which  I  should  like  to  propose  the  name  of  conges- 
tion by  recoil.  It  is  true  an  increase  of  pressure  in  the  pulmonary 
circulation  is  not  alone  suflScient  to  produce  oedema;  but  we  have  in 
the  condition  here  considered  more  than  mere  pressure — we  have 
vessels  that,  by  reason  of  their  long  compression  and  the  altered 
circulatory  conditions,  have  suffered  a  change  in  their  walls,  on  ac- 
count of  which,  we  may  strongly  presume,  they  are  rendered  more 
permeable.  A  transudation  occurs  into  the  air  vesicles  which  finds 
its  way  into  the  bronchi  and  is  expectorated.  It  is  possible  that  the 
negative  pressure  exerted  upon  the  heart  by  the  expanding  lung, 
intensifying  the  diastolic  relaxation  of  the  organ,  and  thus  em- 
barrassing its  action,  is  a  factor  in  the  production  of  the  phenomenon. 
The  negative-pressure  effect  was  first  adduced  by  Dr.  Mary  Put- 
nam-Jacobi  in  explanation  of  the  sudden  syncope  sometimes  fol- 
lowing thoracocentesis.  Lande  was  of  the  opinion  that  the  oedema 
was  due  to  the  irritation  of  the  air  rushing  into  the  expanding  lung, 
while  Johnson  believed  that  it  was  favored  by  the  existence  of 
thrombosis  in  the  vessels,  the  result  of  the  long-continued  com- 
pression and  stagnation  of  the  blood.  This,  however,  is  not  tenable, 
because  such  a  thrombosis  would  produce  infarction;  and  of  the 
existence  of  this  there  is  no  evidence  in  cases  of  albuminous  expec- 
toration. Duffin's  view  of  a  vasomotor  paralysis  of  the  vessels,  in 
consequence  of  the  prolonged  compression,  is  not  unreasonable,  and 
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helps  to  account  for  the  congestion  ;  but  whether  there  be  a  vasomotor 
paralysis  or  a  nutritional  change  in  the  vessel  walls,  there  is,  in 
either  case,  a  relaxation  and  a  sudden  afflux  of  blood  to  the  expand- 
ing lung.  The  subsequent  event — the  transudation  of  serum — is 
best  explained  on  the  assumption  of  an  alteration  in  the  walls  of  the 
capillaries  and  small  vessels  themselves,  such  as  Cohnheim  has 
assumed  follows  prolonged  compression. 

Treatment.  The  cough  is  usually  so  intense  that,  despite  the 
apparent  contraindication  of  the  drug,  morphine  cannot  be  dispensed 
with,  at  least  in  the  severer  cases.  It  is  advantageously  combined 
with  atropine.  Counter-irritation,  in  the  form  of  mustard  or  dry 
cups,  should  also  prove  of  value.  Artificial  respiration  and  vene- 
section suggest  themselves  as  theoretically  beneficial.  The  former 
has  had  a  practical  trial  in  one  case  without  avail ;  the  latter,  so  far 
as  I  have  been  able  to  determine,  has  not  been  employed. 

Conclusions.  1.  Albuminous  expectoration  is  a  very  rare 
complication  of  thoracocentesis.  It  is  usually  serious,  and  sometimes 
fatal. 

2.  It  consists  in  the  expectoration  of  a  viscid  albuminous  fluid 
closely  resembling  the  fluid  of  serous  effusion. 

3.  The  condition  is  best  explained  on  the  basis  of  an  intense 
congestion  and  oedema  of  the  lungs  (congestion  by  recoil). 

4.  The  principal  cause  seems  to  be  either  too  rapid  or  too  great 
a  withdrawal  of  fluid. 

5.  Serious  cardiac  disease  and  morbid  conditions  of  the  opposite 
lung,  hindering  expansion,  are  predisposing  causes. 

6.  Under  all  circumstances,  but  particularly  when  these  compli- 
cations exist,  aspiration  should  be  performed  slowly.  If  the  effusion 
is  large,  the  amount  withdrawn  at  any  one  time  should  be  moderate. 

7.  In  some  cases  it  may  be  wise  to  perform  several  tappings, 
drawing  off  a  small  quantity  each  time. 

8.  The  treatment  consists  of  counter-irritation,  venesection,  and 
artificial  respiration,  together  with  the  use  of  morphine  if  the  cough 
is  severe. 
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REPORT   OF   SEVENTY    CASES    OF   HEAT    FEVER, 
OXE  OF  HEAT  MENINGITIS,  AND  THIRTY- 
FIVE  OF  HEAT  EXHAUSTION 
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Treated  at  the  Pexxsylvania  Hospital  ix  1892. 

preceded  by  ax  historical  and  statistical  review  of  the 

study  axd  treatment  of  the  pathological  effects 

of  atmospheric  heat  by  the  staff  of  the  pexx- 

sylvaxia  hospital  from  its  fouxdixg, 

1751,  to  the  presext  day,  1901. 

By  JOSEPH  M.  SPELLISSY,  M.D. 
[Read  June  1,  1901.] 


Ab.-^tract. 


The  courtesy  of  Dr.  Richard  Wilson  contributes  the  reports  of 
9  cases  of  women  treated  for  the  effects  of  atmospheric  heat  in 
1892  at  the  Pennsylvania  Hospital,  to  the  97  cases  of  men  cared 
for  in  the  same  institution  during  the  same  summer,  and  now  re- 
ported. This  combined  report  of  106  cases — 70  of  heat  fever,  1  of 
heat  meningitis,  and  35  of  heat  e.xhaustion — is  made  with  the  kind 
permission  of  Dr.  Morris  J.  Lewis  and  of  Dr.  Arthur  V.  Meigs,  in 
whose  services  the  cases  occurred.  The  latter  can  be  viewed  in 
more  just  proportion  if  their  consideration  is  preceded  by  a  review 
of  the  study  and  treatment  of  the  pathological  effects  of  atmospheric 
heat  by  the  staff  of  the  Pennsylvania  Hospital  from  its  founding, 
1751,  one  hundred  and  fifty  years  ago,  to  the  present  day. 

■  The  length  and  detail  of  this  paper  render  it  unsuitable  for  publication  In  full  in  the 
Transactions.  It  will  later  receive  such  publication,  with  more  complete  statistical 
analysis  and  with  illustration. 
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Historical  Review,   1751-1901. 

Biblical  references^  to  fatality  following  exposure  to  the  sun 
are  followed  after  the  lapse  of  centuries  by  the  observations  of 
Forestus^  in  1562,  of  Baglivi  in  1694,  and  of  Lancisi  in  1705.' 
These  three  observers  confounded  the  effects  of  heat  with  the  symp- 
toms of  apoplexy,  and  this  confusion  was  perpetuated  by  some 
observers*  up  to  1852.  Forestus  was  the  first  to  distinguish  two 
types  of  cases,  the  mild  and  the  fatal.  Baglivi  and  Lancisi  also 
recognized  the  predisposing  influences  of  heat  and  humidity,  and 
added  that  the  depressing  influences  of  prevalent  war  were  con- 
tributory. 

In  1769,  eighteen  years  after  the  founding  of  the  Pennsylvania 
Hospital,  its  records  show  the  first  entry  of  the  pathological  effects 
of  heat — under  the  diagnosis  of  "hurt  by  drinking  cold  water." 
Fifteen  similar  entries,  making  a  total  of  16  cases  and  of  3  deaths, 
are  entered  on  the  Hospital  Register  prior  to  1831,  when  the  phrase 
coup  de  soleil  appears  for  the  first  time,  showing  an  advance  in  the 
etiological  appreciation  of  these  cases.  The  last  entry  of  "  drinking 
cold  water"  is  made  on  June  10,  1838. 

In  1811  Hillary's  work  on  Tropical  Diseases,  with  notes  by 
Benjamin  Rush,  states  that  apoplexies  (evidently  cases  suffering 
from  heat)  occur  frequently  in  Barbadoes  in  July.  This  is  the 
first  published  communication  upon  the  bodily  effects  of  heat  from 
a  member  of  the  staff  of  the  Pennsylvania  Hospital. 

In  1814  Dr.  Coates,  as  he  reported  in  1858  in  his  discussion  of 
Dr.  Levick's  paper  before  this  College,  "  Inhabited  the  Pennsyl- 
vania Hospital."  He  recalled  that  at  this  time,  by  order  of  the 
Humane  Society,  the  public  pumps  were  posted  with  cautions 
against  sudden  death  from  drinking  cold  water.  He  saw  many 
persons  at  the  Hospital  (Pennsylvania)  alleged  to  be  suffering  from 
a  spasmodic  affection  of  the  stomach,  described  by  Dr.  Rush  as  a 
result  of  drinking  cold  water;  but  it  was  Dr.  Coates'  opinion  and 
that  of  some  medical  attendants  at  the  hospital  that  these  patients 

'  J.  J.  Levick.    American  Journal  of  the  Medical  Sciences,  1859,  xxxvii.  40. 
2  Loc.  cit.,  p.  49.  3  Loo.  cit.,  p.  48. 

<  C.  H.  Gordon.    Medical  Times  and  Gazette,  1857. 


'272  JOSEPH     M.SPELLISSY, 

were  usually  under  the  influence  of  ardent  spirits  and  suffered  rather 
from  congestion  of  the  brain  than  that  of  the  stomacii.  Among 
other  remedies  mentioned  by  Dr.  Coates  is  the  application  of  cold 
to  the  head.  This  is  the  earliest  mention  found  of  the  use  of  this 
agency  in  these  cases.  He  comments  that  the  great  terror  of  the 
destructive  effects  of  the  use  of  ice  in  drinks,  etc.,  and  its  apparent 
dangers  were  then  (1858)  forgotten. 

In  1830  Gerhard'  (article  on  "Apoplexy  '')  observed  similar  post- 
mortem appearances  in  a  man  who  died  with  cerebral  symptoms 
during  the  hot  weather  that  year,  but  who  did  not  have  apoplexy, 
and  also  in  twenty  or  thirty  persons  whom  he  had  seen  opened 
subsequent  to  death  from  heat.  He  observed  in  all  but  slight  con- 
gestion of  the  brain. 

In  1834  the  first  report  of  congestion  of  the  lung  as  a  post- 
mortem observation  in  the  eases  of  three  soldiers,  was  made  by 
J.  J.  Russell,  of  the  73d  Regiment,  English  Army. 

In  1845  Dr.  Dowler  makes  the  first  American  differentiation  of 
the  effects  of  heat  as :  "1.  Solar  exhaustion  or  syncope.  2.  Solar  or 
sun  pain.  3.  Solar  excitement  or  inflammation.  4.  Solar  asphyxia." 
He  says  "  solar  asphyxia  "  is  always  fatal.  In  other  words,  heat 
exhaustion,  meningitis,  fever,  and  an  extreme  and  rapidly  fatal  de- 
gree of  the  latter.  He  also  reports  the  first  observations  of  such 
bodily  temperatures  as  111°,  112°,  and  113°  F.,  and  reports  from 
his  own  observation,  post-mortem,  congestion  of  the  lung. 

In  1849  Dr.  Henry  Hartshorne  was  the  first  of  the  staff  of  the 
Pennsylvania  Hospital  (he  being  a  resident  physician)  to  publish 
a  report"  of  coup  de  soleil.  He  described  four  cases  treated  in 
1848 ;  two  were  fatal.  He  also  makes  the  first  mention  found  of 
the  application  of  ice  to  the  head  in  the  treatment  of  these  cases. 

In  1850^  Dr.  William  Pepper,  the  elder,  reported  before  this  Col- 
lege 20  cases  treated  at  the  Pennsylvania  Ho.spital  in  the  seven  pre- 
ceding years.  Of  these,  10  died,  7  recovered,  and  3,  partially  recovered, 
became  insane.  All  of  these  cases  had  been  bled  before  admission  to 
the  hospital.     Dr.  Pepper  reports  symptoms  and  post-mortem  appear- 

>  Graves  and  Gerhard.    System  of  Clinical  Medicine.    Philadelphia,  1818 
'  American  Journal  of  the  Medical  Sciences,  1849,  X.  S.,  xviii.  66. 
»  Ihid.,  1851,  p.  183. 
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ances.  Both  these  conditions  were  possibly  modified  by  the  bleeding 
to  which  the  patients  were  subjected  before  being  admitted  to  the 
hospital.  Dr.  Pepper  says :  "  The  disease  is  evidently  one  of  ner- 
vous exhaustion.  The  cases  of  apoplexy  and  congestion  of  the  brain 
occasionally  produced  by  insolation  should  be  carefully  distinguished 
from  the  cases  above  alluded  to,  the  pathology  and  treatment  of  the 
two  being  very  different."  Again:  "The  cases  we  usually  meet 
with  during  the  intense  heat  of  our  summers  present  no  symptoms 
similar  to  those  which  result  from  cerebral  congestion,  and  demand 
for  their  cure  stimulants  instead  of  bleeding."  Dr.  Pepper  closes 
by  commenting  on  the  absence  of  satisfactory  medical  literature  on 
the  subject  at  that  day.  This  was  the  first  presentation  of  this 
topic  to  this  college,  and  it  is,  also,  the  first,  though  not  a  very  clear, 
recognition  by  a  member  of  the  staff  of  the  Pennsylvania  Hospital 
and  by  a  Fellow  of  this  College  of  the  difference  between  exhaustion 
and  congestion  following  exposure  to  the  sun. 

Dr.  Condie,  in  discussion  of  Dr.  Pepper's  remarks,  gives  a  most 
clear  and  differential  description  of  the  symptoms  of  exhaustion  from 
heat,  and  also  (which  Dr.  Pepper  did  not)  of  congestion  (fever)  from 
heat.  He  also  makes  distinction  in  the  treatment,  condemns  bleed- 
ing for  heat  exhaustion,  and,  on  the  other  hand,  tells  how  he  saved 
life  by  bleeding  in  a  case  of  heat  congestion  accompanied  by  convul- 
sions. He  also  shows  his  recognition  that  artificial  heat  as  well  as 
solar  heat  can  produce  the  phenomena  at  that  time  generally  only 
attributed  to  the  sun. 

In  1852  Gordon,^  an  English  Army  officer,  states  that  apoplexy 
and  coup  de  soleil  include  the  same  conditions  of  body.  His  paper 
is  important  as  bridging  the  epochs  in  one  of  which  the  effects  of  heat 
were  ill  described  as  apoplexy,  while  in  the  other  the  terms  insola- 
tion and  sunstroke  evinced  a  correct  appreciation  of  the  exciting 
cause  in  some  cases,  although  both  terms  are  too  restricted  in  mean- 
ing to  embrace  the  bodily  effects  of  artificial  as  well  as  of  solar  heat. 
He  bled  his  patients,  and  gives  the  first  report  found  of  treating 
these  cases  with  cold  affusions. 

In  1853  Dr.  T.  H.  Bache,  resident  physician  of  the  Pennsylvania 

1  Medical  Times  and  Gazette,  1S57. 
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Hospital,  as  he  reports  in  a  discussion  of  Dr.  Levick's  paper  read 
before  this  College  in  1858,  attended  a  number  of  sunstroke  cases — 
they  were  mostly  fatal  (6  out  of  10  cases) — and  the  post-mortem 
condition  of  the  heart  was  not  softened,  as  reported  by  Pepper  of  the 
cases  he  had  seen. 

In  1857  Dr.  B.  Darrach,  resident  physician  in  the  New  York 
Hospital,  treated  4  cases  by  stimulants  and  by  rubbing  the  entire 
surface  of  the  body  with  ice ;  3  of  his  cases  recovered,  1  died.  He 
reports  the  cases  equal  in  severity  to  4  previous  cases  in  which  the 
ice  was  only  applied  to  the  head,  and  all  4  patients  died.  This  is 
the  first  report  of  the  application  of  ice  to  the  whole  body  in  the 
treatment  of  this  condition. 

In  1858  Dr.  Levick'  reported  to  this  College  12  cases  treated  that 
year  at  the  hospital ;  1  of  these  cases  occurred  in  a  sugar  refinery, 
3  cases  died,  and  also  a  cured  case  suddenly  on  the  sixth  day  after 
recovery.  Dr.  Levick  emphasized  the  differences  between  exhaustion 
and  congestion  as  bodily  results  of  heat,  and  urged  that  for  these 
dissimilar  conditions  different  modes  of  treatment  were  required,  and 
that  therefore  diagnosis  was  important. 

In  January,  1859,  Dr.  Levick  contributed  to  the  American 
Journal  of  the  Medical  Sciences  a  comprehensive  history  of  this 
subject,  to  which  this  review  is  much  indebted.  He  alludes  to  some 
cases  with  symptoms  similar  to  those  exhibited  in  coup  de  soleil, 
reported  by  Dr.  H.  H.  Swift,-  as  occurring  in  a  laundry,  and  to 
a  case  reported  by  himself  a  year  before,  and  which  had  developed 
in  a  sugar  refinery.  This  allusion  is  to  bear  out  the  statement  that 
solar  heat  is  not  the  only  cause  that  produces  the  group  of  symp- 
toms described — that  is,  they  also  arise  from  artificial  heat.  Com- 
menting upon  terminology,  he  says  :  "  The  term  sunstroke  or  heat- 
stroke, so  long  as  we  remain  uncertain  as  to  the  exact  pathological 
condition,  may  as  well  be  retained."  The  term  heatstroke,  here 
found  recorded  for  the  first  time,  is  an  advance  in  terminology, 
because  applicable  to  cases  suffering  from  the  effects  of  artificial  as 
well  as  of  solar  heat. 

In  1863  Dr.   Horatio  Wood,  Jr.,   published  in  the  American 

•  Transactions  of  the  College  of  Physicians,  185S. 
»  New  York  Journal  of  Medicine,  1854,  N.  S.,  vol.  xli.  p.  45. 
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Journal  of  the  Medical  Sciences  a  report  of  8  cases  afiiected  by  heat, 
7  of  Avhich  died ;  a  ninth  case  that  died  is  recorded  in  the  hospital 
records,  and  was  probably  not  under  Dr.  Wood's  care.  He  expresses 
his  belief  that  heat  produced  different  classes  of  cases  called  sunstroke, 
but  he  had  observed  only  the  fatal  variety  he  had  reported.  The 
maximum  temperature  observed  during  life  was  109|°,  but  one  hour 
after  deatli  the  temperature  of  110|°  was  recorded  in  one  case.  The 
blood  was  usually  dark  and  fluid  and  the  heart  invariably  contracted. 
He  states  that  alterations  in  the  blood  produced  by  heat  are  respon- 
sible for  the  cerebral  symptoms  observed,  that  death  is  brought  on 
by  loss  of  power  in  the  central  nervous  system,  and  he  substitutes 
"  thermic  fever  "  as  the  name  of  the  condition  in  place  of  sunstroke. 
The  name  thermic  fever  is  an  advance  in  specific  terminology,  because 
the  first  word  accurately  gives  the  cause  of  the  trouble,  and  the  latter 
word  states  the  condition  resulting  from  the  cause ;  the  two  words  com- 
bined limit  their  application  to  the  grave  form  of  bodily  effects  from 
beat  which  is  accompanied  by  an  elevation  of  temperature  that  tends 
to  the  extreme.  He  condemns  the  prejudice  against  drinking  water, 
and  urges  the  ingestion  of  fluids,  because  the  blood  has  been  deprived 
of  its  serum,  it  may  be  by  pints,  through  the  action  of  the  perspira- 
tory glands.  He  acknowledges  treatment  to  have  been  futile  in  his 
hands,  and  quotes  and  suggests  Taylor's'  recommendation  of  cold 
affusions  as  practised  in  India. 

In  1866  Dr.  George  B.  "Wood,  in  the  sixth  edition  of  his  Practice 
of  Medicine,  advocates  the  term  heat  fever  in  preference  to  the  term 
thermic  fever,  suggested  by  Dr.  Horatio  Wood,  Jr.  Either  of  these 
names  he  prefers  to  insolation,  etc.,  because  the  condition  in  mind  is 
a  consequence  of  heat,  but  not  exclusively  of  solar  heat. 

In  this  same  year  Dr.  Levick  (as  he  reports  in  1868)  treated  22 
cases  in  one  week  at  the  hospital.  Of  12  cases  treated  by  affusions 
and  entire  bath  7  died.  Of  7  rubbed  with  ice,  6  recovered ;  2  of 
these  cases  had  temperatures  of  109°.  This  is  the  first  record  of 
recovery  from  such  a  temperature. 

In  1868  Dr.  Levick,  in  his  first  volume  of  the  Pennsylvania 
Hospital  Reports,  contributes  a  paper  entitled  "  Heat  Fever,"  and 
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credits  the  title  to  Dr.  George  B.  Wood.  He  recognizes  three  dis- 
similar conditions  resulting  from  exposure  to  heat:  1.  A  condition 
of  loss  of  power  (exhaustion).  2.  Meningitis.  3.  Heat  fever.  Dow- 
ler  had  made  this  same  classification  with  a  different  terminology. 
Dr.  Levick  reports  in  his  paper  the  microscopical  examination  of  the 
blood  of  a  fatal  case  and  the  observation  of  crenated  corpuscles.  He 
also  refers  to  the  experimental  production  of  the  symptoms  of  heat  ■ 
fever  in  animals  by  Dr.  R.  Cresson  Stiles,  reported  in  the  Boston 
Medical  Journal  of  June,  1864.  This  is  the  first  microscopical  and 
experimental  work  on  this  subject  that  has  been  found. 

In  1868,  in  the  second  volume  of  the  Hospital  jReports,  Dr. 
James  Hutchinson  publishes  a  paper  upon  the  success  of  one-fourth- 
grain,  hypodermic  doses,  of  morphine  in  the  control  of  convulsions 
in  4  cases'  of  sunstroke  treated  at  the  liospital  that  year.  The 
injections  were  given  by  Dr.  Herbert  Norris,  resident  physician. 

In  1872  Dr.  Horatio  Wood,  Jr.,  was  awarded  the  Boylston  Prize 
for  his  "Dissertation  on  Sunstroke."  Dowler's  and  Levick's  triple 
classification  of  exhaustion,  meningitis,  and  fever  is  repeated.  The 
essayist,  however,  adds  that  the  classification  of  meningitis  is  theo- 
retical, and  that  his  experience  had  brought  to  his  observation  but  a 
single  case  that  might  be  classed  as  that  of  exhaustion.  This  treatise 
devoted  itself  to  the  history,  and  more  especially  to  the  pathology, 
of  this  subject.  It  reports  negative  examinations  of  the  microscopi- 
cal appearances  of  the  blood,  in  contrast  to  the  observations  of 
Levick.  It  presented  much  original  experimental  work,  the  possi- 
bilities of  treatment,  and  a  consideration  of  the  sequelse.  It  was 
not  only  the  most  scientific  and  exhaustive  presentation  of  this  sub- 
ject at  that  day  (1872),  but  it  still  remains  so. 

From  this  elaborate  study  Dr.  Wood  was  convinced  that  "the 
nature  of  sunstroke  is  tliat  of  a  fever,  or,  in  other  words,  that  coup 
de  soleil  is  a  fever  not  dependent  upon  blood-poisoning,  but  upon 
heat,  an  epliemeral  or  irritative  fever,  if  the  term  be  preferred." 

Further  on,  he  says  that  when  a  man  is  exposed  to  heat  beyond  his 
powers  of  resistance  there  is  a  gradual  slow  rise  of  temperature  until 
the  stimulus  of  the  lieat  becomes  so  intense  as  to  paralyze  either  the 

'  Dr.  Hutchinson's  report  only  mentions  4  cases  in  which  morphine  was  given  hypo- 
dermically,  and  not  16,  as  stated  on  p.  110  by  Dr.  Horatio  Wood,  Jr.,  in  his  "  Prize  Essay." 
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heat  centre  or  the  vasomotor  nerves,  as  the  case  may  be,  and  then 
there  is  a  sudden  intensifying  of  the  oxidation  process,  and  a  further 
rise  in  temperature,  preceded,  accompanied,  or  followed  by  an  over- 
whelming of  the  cerebrum  ;  in  other  words,  intense  fever,  with  its 
accompaniments,  is  developed.  In  the  chapter  on  Treatment  it  is 
of  interest  to  note  that  McClean  used  and  advocated  chloroform 
anaesthesia  for  the  control  of  the  convulsions. 

In  1885  the  hospital  registers  and  the  bound  volumes  of  the 
medical  histories  written  by  the  resident  physicians  show  that  there 
were  treated  at  the  hospital  of  that  year  15  cases  of  heat  fever  and 
16  cases  of  heat  exhaustion,  31  cases  in  all.  Nineteen  cases  must 
have  escaped  the  hospital  record,  for  Dr.  Horwitz  (one  of  the  resi- 
dent physicians  at  the  hospital  in  that  year)  wrote  a  report,  communi- 
cated to  this  College  by  Dr.  Jacob  Da  Costa,  and  entitled  "  Obser- 
vations on  Sunstroke  and  Heat  Exhaustion,  Based  on  the  Record 
of  Fifty  Cases  Admitted  into  the  Pennsylvania  Hospital  from  the 
Month  of  July  to  the  Middle  of  August,  1885."  The  employment 
of  antipyrin  in  rectal  injections  and  the  etherization  and  treatment 
with  rectal  injections  of  musk  in  cases  suffering  from  convulsions 
are  interesting  features  of  this  report.  Dr.  Horatio  C.  Wood  and 
Dr.  Da  Costa  concurred  in  the  discussion  that  this  use  of  musk 
and  antipyrin  was  original  with  Dr.  Horwitz,  and  that  subsequent 
to  this  use  in  July  of  antipyrin  by  Dr.  Horwitz,  there  was  published 
in  August  by  a  resident  physician  of  the  New  York  Hospital  a  sim- 
ilar use  of  the  drug.  Dr.  Horwitz  also  has  the  distinction  of  record- 
ing the  first  recovery  achieved  in  a  case  reaching  the  temperature 
of  112°. 

In  1887  the  hospital  received  and  treated  the  greatest  number  of 
cases  (44)  occurring  in  one  year,  and  suffering  from  heat,  that  it  had 
recorded  up  to  that  time.  Thirty-three  of  these  cases  had  heat  fever 
and  11  heat  exhaustion. 

In  1888  Dr.  Frederick  A.  Packard,  resident  physician,  reported  in 
the  American  Journal  of  the  3Iedical  Sciences''  "  Thirty-one  Cases 
of  Heat  Fever  Treated  at  the  Pennsylvania  Hospital  During  the 
Summer  of  1887."     This  report  is  the  most  elaborate  and  systematic, 

'  Vol.  xcv.,  N.  S.,  p.  5o4. 
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in  its  presentation  of  the  symptoms  observed  and  the  treatment  em- 
plo\-ed,  yet  presented.  The  cases  are  not  only  reported  in  abstract, 
but  the  symptoms  and  treatment  are  most  conveniently  tabulated. 

The  reduction  of  temperature  was  accomplished  in  cases  above 
106.4°  F.  by  surrounding  and  rubbing  the  patient  with  ice ;  cases 
below  106.4°  F.  were  sponged  with  alcohol  and  iced  water.  Ob- 
struction to  capillary  and  venous  circulation  was  met  by  bleeding, 
and  convulsions  by  morphine. 

In  1892  the  hospital  received  and  treated  106  cases  suffering  from 
heat,  the  greatest  number  received  in  any  year  by  the  institution 
from  its  founding  to  the  present  day,  June,  1901 — one  hundred  and 
fifty  years.  Seventy  of  these  cases  suffered  from  heat  fever,  1  from 
heat  meningitis,  and  35  from  heat  exhaustion.  The  novel  elements 
in  treatment  used  at  this  time,  and  at  the  instance  of  Dr.  Morris  J. 
Lewis,  were  devoted  to  the  prevention  and  dissipation  of  capillary 
and  venous  stasis — i.  e.,  of  cyanosis  by  the  use  of  forcible  spraying 
and  rough  friction  with  loofah  sponges ;  also  to  the  reduction  of 
temperature  and  the  favoring  of  increased  blood  fluidity  by  iced 
enteroclysis. 

Dr.  W.  M.  L.  Coplin  in  this  same  year  of  1892  reported  "  The 
Effects  of  Heat  as  Manifested  in  Workmen  in  Sugar  Refineries."  ' 
The  number  of  cases  treated  was  21ii — heat  fever,  193;  heat  ex- 
haustion, 20.  The  fact  that  the  cases  were  produced  by  voluntary 
exposure  to  artificial  heat,  increased  by  an  exacerbation  in  the  at- 
mospheric heat,  and  that  on  the  occurrence  of  abnormal  symptoms 
their  subjects  were  immediately  placed  under  medical  observation 
and  treatment,  almost  places  the  report  under  the  category  of  an 
experimental  inquiry.  The  treatment  was  carried  out  in  the  refinery 
with  exceptionally  good  equipment,  and  comprised  some  novel  ele- 
ments. Some  of  these  were  coincident,  though  of  independent 
origination,  with  those  employed  at  the  hospital  in  this  same  year — 
namely,  forcible  spraying  and  rough  friction  in  the  treatment  of  the 
capillary  and  venous  stasis  manifested  as  cyanosis.  The  use  of 
nitrite  of  amyl,  in  a  single  case  and  with  favorable  result,  in  con- 
trol of  convulsions  and  improvement  of  the  peripheral  circulation,  is 

>  Medical  News,  1R92,  Ixi.  2fi2. 
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the  first  recorded.  The  amenability  to  treatment  of  the  effects  of 
extreme  heat,  when  immediate  and  proper  measures  are  instituted, 
as  illustrated  by  this  report,  is  in  contrast  to  the  terrible  mortality 
under  other  circumstances.  The  promptness  with  which  the  aid 
could  be  rendered  permitted  but  two  eases  to  reach  a  temperature 
above  108°.  Both  of  these  cases  were  taken  to  the  hospital;  the 
temperature  of  one  was  108.8,  and  it  recovered  ;  that  of  the  other  was 
110° — it  resisted  for  hours  the  treatment  afforded  it  at  the  refinery, 
and  died  one  and  three-quarter  hours  after  it  was  admitted  to  the 
hospital.     This  was  the  only  fatal  case  of  the  213  reported. 

In  18t)6  Dr.  Frederick  A.  Packard,  in  the  American  Text-book 
of  Applied  Therajjeutics,  makes  the  first  suggestion  of  a  remedial 
measure  that  promises  to  be  second  in  importance  only  to  the  use 
of  ice  in  combating  the  effects  of  heat.  In  a  most  comprehensive 
and  able  chapter  upon  "  Diseases  Dependent  upon  External  Heat," 
he  says  (p.  1132);  "A  measure  that  seems  to  me  theoretically  to 
offer  some  possibilities  is  hypodermoclysis.  The  thick,  tarry  con- 
dition of  the  blood  obtained  by  venesection  points  strongly  to  the 
possibility  of  decreased  serosity  being  at  least  one  factor  in  the 
complicated  condition  produced  by  excessive  heat.  The  method 
seems  to  me  certainly  worthy  of  trial." 

In  the  same  year,  in  the  Medical  News,^  Dr.  Packard  reports  the 
beneficent  influence  of  hypodermoclysis  (normal  salt  solution,  one- 
half  pint)  employed  at  the  hospital  on  August  12,  1896,  in  a  case 
that  had  reached  a  temperature  of  109.6°,  and  that  had  been  con- 
vulsed and  cyanosed.  It  is  of  interest  to  note  that  this  case  had 
been  bled  (fl.5xvi),  and  that  it  had  received  hypodermically  y-J-j-  of 
nitroglycerin,  the  first  record  found  of  the  use  of  this  well-indicated 
drug  in  this  condition. 

This  is  the  most  recent  contribution  to  the  literature  on  this  sub- 
ject from  a  member  of  the  staff  of  the  Pennsylvania  Hospital.  The 
total  number  of  cases  suffering  from  the  effects  of  heat  recorded  in 
the  hospital  registers  from  1751  to  1901  is  approximately  926.  Of 
this  number  140  cases  were  fatal.  A  comparison  of  the  percentages 
of  mortality  occurring  in  the  years  when  more  than  10  cases  with  a 

1  Vol.  Ixix.  p.  213. 
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temperature  above  108°  were  received,  will  be  found  on  p.  291  of 
the  report  that  follows  this  review.  An  analyzed,  full,  and  tabulated 
account  of  the  important  and  interesting  influence  of  the  staff"  of  the 
Pennsylvania  Hospital  upon  the  history  of  the  treatment  of  the 
«ffects  of  beat  will  receive  later  publication. 


Eeport  of  Seventy  Cases  of  Heat  Fever,  One  of  Heat 

Meningitis,  Thirty-five  of  Heat  Exhaustion  ;  Nine 

Females,  Ninety-seven  Males;  Total  One 

Hundred  and  Six  in  1892. 

The  credit  for  correctly  naming  the  gravest  bodily  effect  of  atmos- 
pheric heat,  "thermic  fever,"  belongs  to  Dr.  Horatio  Wood,  Jr. 
Dr.  George  B.  Wood  translated  this  title  into  "heat  fever."  The 
latter  term  will  be  employed  throughout  this  report.  As  a  bodily 
temperature  of  100°  F.  is  accepted  as  that  of  fever,  that  standard 
is  employed  in  the  classification  of  the  cases  now  reported. 

Grouping  of  Cases.  With  one  exception,  the  first  day,  all 
patients  suffering  from  heat  in  1892  were  received  in  two  periods, 
as  may  be  seen  in  the  following  table : 
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The  greatest  number  of  cases  (38)  and  the  greatest  number  of 
deaths  (7)  occurred  not  on  the  hottest  day,  July  26tb,  which  had  a 
temperature  of  102°  F.,  but  on  July  29th,  temperature  99°  F.,  the 
eighth  consecutive  day  upon  which  the  temperature  had  been  90°  F. 
or  above  it.  The  inference  follows  that  persistent  rather  than  ex- 
traordinary heat  is  productive  of  bodily  harm.  The  precise  etiological 
value  of  humidity  in  the  production  of  cases  affected  by  heat  is  not 
apparent  in  this  table. 

The  first  day's  work  in  treating  physical  conditions  arising  from 
heat  suggested  the  possibility  of  over-treatment  and  the  necessity  of 
convenient  tabulated  treatment  sheets.  These  were  posted  by  dic- 
tation to  a  nurse,  and  this  detail  rendered  the  present  report  possible. 
Hurry  and  ignorance  of  the  excellent  tabulated  report  of  Dr.  Fred- 
erick A.  Packard  in  1888  prevented  a  fuller  tabulation  of  symptoms. 

The  time  of  day  at  which  the  greatest  number  of  heat  fevers  was 
received  was  from  11  o'clock  till  noon,  and  from  4  to  5  in  the  after- 
noon— that  is,  at  the  close  of  the  two  working  periods  of  the  day. 
This  is  strongly  suggestive  of  the  etiological  influence  of  fatigue  and 
exertion.  The  great  mass  of  heat  fevers  and  exhaustions  was  re- 
ceived between  10  a.m.  and  5  P.M.  The  hour  at  which  the  greatest 
number  of  cases  was  received  was  that  fi'om  11  o'clock  till  noon. 

Sex.  Nine  of  the  106  patients  treated  for  the  effects  of  heat  were 
■women ;  of  these,  5  suffered  from  heat  fever  and  4  from  heat  exhaus- 
tion. The  remaining  97  cases  were  men,  65  having  heat  fever,  1 
heat  meningitis,  and  31  heat  exhaustion. 

Tlie  age  of  more  than  two-thirds  of  the  cases  was  between  twenty 
and  forty  years ;  of  more  than  one-half  the  cases  from  twenty  to 
thirty  years  ;  of  a  little  less  than  one-third  of  the  cases  thirty  years, 
a  period  of  exposure  and  activity.  The  extremes  of  age  were  from 
seven  months  to  seventy  years. 

Color.  Of  the  106  cases,  but  2  were  of  the  colored  race,  and  their 
complaint  was  that  of  exhaustion.  This  immunity  is  consistent  with 
the  statistics  of  this  subject,  and  is  rather  to  be  expected  from  a 
tropical  race. 

Nationality.  Of  the  106  sufferers  from  heat  the  nationality  of  49 
cases  was  foreign ;  of  40  cases,  American ;  in  17  instances  it  was 
unrecorded.     Four-fifths  of  the  cases  of  foreign  birth  were  afflicted 
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with  heat  fever ;  three-fifths  of  the  native  cases  suffered  from  heat 
exhaustion.  Of  any  one  nationality,  the  Americans  represented 
about  one-third  of  the  total  number  of  cases,  and  the  Germans  and 
Irish  in  the  order  named  each  represented  about  one-sixth,  or  to- 
gether comprised  one-third.  Of  the  cases  of  heat  fever  (the  total  of 
■which  \jas  70),  the  Americans  (14),  the  Irish  (12),  and  the  Germans 
(11)  each  contributed  approximately  the  same  proportions.  These- 
statistics  are  in  confirmation  of  other  observations  that  the  unaccli- 
mated  foreigner  is  not  only  especially  predisposed  to  suffer  from  heat, 
but  from  the  gravest  form  of  malady  resulting  from  it,  heat  fever. 

Occupation.  The  heavy  indoor  occupations  furnished  about  the 
same  number  of  cases  of  lieat  fever  as  the  heavy  out-of-door  labor. 
But  the  light  indoor  occupations  were  represented  by  about  nine 
times  as  many  cases  of  heat  fever  as  the  light  out-of-door  vocations. 
This  possibly  is  because  the  latter  are  in  smaller  proportion.  The 
indoor  occupations  as  a  total  furnished  about  two-thirds  of  the  cases 
of  heat  fever,  the  remaining  third  being  made  up  of  those  employed 
out-of  doors.  The  greatest  number  of  heat-fever  cases  from  one 
vocation  was  that  of  8  sugar-house  laborers ;  next  in  order  came  7 
out-of-door  laborers  and  6  teamsters. 

Alcohol.  Whether  the  abuse  of  alcohol  predisposes  to  evil  influ- 
ences from  heat  will  be  investigated  and  reported  subsequently.  Of 
the  14  deaths,  2  occurred  from  delirium  tremens  several  days  sequent 
to  immediate  recovery  from  heat  fever. 

Premonitory  symptoms  occurred  in  a  number  of  cases,  and  in 
several  antedated  the  attacks  by  as  long  a  period  as  twenty-four 
hours. 

The  temperatures — mostly  rectal — observed  on  admission  are 
tabulated  below.  The  number  of  cases  recorded  under  each  degree 
of  temperature  includes  all  cases  between  that  and  the  next  higher 
degree  of  temperature. 
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Heat  Exhaustion. 


Temperature,  Fah. 

%°          97° 

1      98°    1      99° 

Dnrecorded. 

Number  of  cases . 

.        .        .       .            1             2 

3            24 

1 

5 

Heat  Meningitis. 

Temperature,  Fah.  . 

.    ]       100° 

Number  of  cases 1          1 

Heat  Fever. 

Temp.  Fah. 

100°     101° 

102° 

103° 

104°  i  105°     106° 

1 

107°  !  108° 

109° 

110°     111° 

No.  of  cases 

21          4 

6 

5 

4           1           J 

6 

7 

9         2 

I  Heat  exhaustion 35  cases. 

Heat  Stroke-!  Heat  meningitis 1  case. 

^  Heat  fever 70  cases. 

,  Total 106  cases. 

The  skin  in  the  fever  cases  was  dry  and  hot  to  the  hand;  in  the 
exhaustions  it  -was  cool  and  moist. 

A  still  greater  number  of  high  temperatures  ■would  have  been 
recorded,  but  that  the  necessity  for  prompt  treatment  obliged  that 
patients  be  iced  on  their  way  to  the  hospital,  or  when,  on  their  admis- 
sion, the  clinical  thermometer  so  suggested,  be  turned  at  once  into  an 
ice  bath,  without  waiting  for  the  registry  of  maximum  temperatures. 

The  puUe  and  respiratory  rate  of  the  heat-fever  cases  generally 
increased  with  the  temperature,  and  as  the  latter  became  very  high 
decreased  in  strength.  Groaning  and  stertorous  respiration  charac- 
terized marked  cases. 

The  physical  characteristics  of  the  cases  of  heat  fever,  as  a  class, 
were  those  of  large  development  and  a  tendency  toward  plethora. 

The  cerebral  condition  of  pronounced  cases  of  heat  fever  graded 
from  stupor  to  unconsciousness  to  delirium.  Head  pain  was  a  very 
frequent  premonitory  symptom  and  persisted  late  in  convalescence. 
The  large  majority  of  the  cases  treated  exhibited  unconsciousness, 
which  is  frequently  the  initial  symptom  of  attack  in  all  three  forms 
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of  illness  from  heat.  Unconsciousness  is  not  exclusively  a  symptom  of 
heat,  and  an  examination  of  the  head,  the  chest,  the  urine,  and,  if  pos- 
sible, the  blood,  considered  in  conjunction  with  the  temperature,  will 
help  to  minimize  the  tendency  to  see  nothing  but  heat  effects  in  every 
unconscious  case  in  torrid  weather.  Apoplexy,  alcoholic  convulsions, 
and  coincident  malaria  can  perplexingly  simulate  heat  effects,  and 
the  possibility  of  urtemia  must  be  borne  in  mind.  In  mild  cases 
consciousness  promptly  returns  on  the  application  of  cold  to  the 
head,  and  in  some  cases  the  patient,  on  becoming  conscious,  at  once 
indignantly  demands  his  clothes  and  liberty  to  return  to  work  or 
home.  The  fear  of  fatal  relapse,  which  has  followed  the  granting  of 
such  requests,  should  refuse  them,  if  possible.  This  class  of  cases  is 
of  that  inconvenient  degree  of  mental  derangement  that  its  constit- 
uents are  too  irrational  to  be  permitted — and  yet  too  sane  to  make  it 
legally  safe  to  deny  them — their  liberty. 

Convulsions.  There  is  record  of  17  cases  being  convulsed.  The 
convulsions  were  of  tonic  character  and  usually  accompanied  by 
rhythmical  exacerbations  that  gave  them  a  clonic  appearance.  They 
graded  in  degree  from  rhythmical  twitchings  of  slight  character,  that 
were  instantly  aggravated  by  any  peripheral  irritation,  to  tonic  con- 
vulsions with  acute  flexion  of  the  forearms,  vessels  engorged  appar- 
ently to  the  point  of  rupture,  a  countenance  of  alarming  and  deepen- 
ing purple,  and  a  violence  that  bespoke  an  instant  and  horrible  death 
which  did  not  occur.  Complete  opisthotonos  was  observed  in  some 
cases.  In  one  instance  the  convulsion  tended  to  approximate  the 
head  and  the  extremities  of  one  side.  Convulsions  of  local  limita- 
tion were  also  observed  as  painful  cramp  in  the  muscles  of  the  leg 
and  agonizing  cramp  of  the  abdominal  muscles.  Patients  that 
suffered  so,  gritted  their  teeth  and  clutched  at  their  abdomen  as 
though  attempting  evisceration.  Contraction  of  the  pupils  was  more 
often  noted  than  the  reverse. 

Cyanosis  was  marked  in  the  grave  cases,  and  gave  the  skin  a 
mottled  appearance  that  called  to  mind  some  of  the  veined  marbles 
or  mottled  soap. 

The  urine  of  14  cases  of  heat  fever  and  1  of  heat  exhaustion  was 
examined  on  the  second  or  third  day  of  convalescence,  and  six  ob- 
servations of  albuminuria  recorded.    In  some  of  these  cases  there  was 
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sufficient  in  the  patient's  history  to  account  for  the  albumin  dis- 
covered independently  of  the  recent  illness  from  heat. 
The  feces  were  characterized  by  a  pungent  odor. 

Treatment.  The  scheme  of  treatment  pursued  was  mapped  out, 
in  anticipation,  by  Dr.  Morris  J.  Lewis  in  the  spring. 

Conveyance  to  hospital  of  the  cases  was  by  ambulance,  police 
patrol  wagon,  and  a  few  cases  walked  in  and  requested  relief. 
Treatment  on  the  way  was  accorded  on  snap  diagnosis  largely 
made  from  the  temperature  of  the  skin  as  appreciated  by  the  hand. 
Nearly  all  of  the  cases  were  unconscious ;  all  were  made  recumbent. 
The  exhaustions,  if  able  to  swallow,  were  given  aromatic  spirits  of 
ammonia ;  if  not,  they  received  whiskey  and  strychnine  hypoder- 
mically.  Ice  was  carried  in  the  ambulances  and  patrols ;  it  was  put 
at  the  head  of  the  fever  cases,  the  garments  covering  the  trunk  were 
thrown  open,  and  the  head  and  chest  rubbed  with  ice. 

It  was  in  the  original  plan  to  give  patients  with  high  temperature 
hypodermic  dosage  of  antipyrin  guarded  with  brandy.  In  practice 
it  was  found  too  difficult  for  one  person  to  sufficiently  strip  a  patient 
in  an  ambulance  to  insert  a  thermometer  in  the  rectum  ;  and  if  the 
thermometer  were  placed  in  the  axilla,  it  required  such  care  as  to 
prevent  the  more  necessary  remedial  measure  of  rubbing  with  ice, 
and  so  the  administration  of  antipyrin  was  prevented. 

The  place  of  treatment  for  the  men  was  a  cemented,  high-fenced 
yard,  covered  by  a  double  awning,  artifically  well  lighted  at  night, 
supplied  with  water  and  a  drain,  and  situated  between  the  North 
House^  and  the  low  buildings  near  the  entrance  through  the  east  or 
Eighth  Street  wall.  The  yard  and  awning  were  cooled  by  sprinkling 
with  the  hose;  and,  though  this  added  moisture  did  not  seem  to 
work  a  disproportionate  disadvantage  by  increasing  the  humidity, 
yet  this  possibility  must  be  kept  in  mind.  The  women  were  cared 
for  in  an  open  but  screened  summer-house  that  stood  between  the 
end  of  the  western  wing  of  the  main  building  and  the  western  or 
Ninth  Street  wall. 

The   equipment   consisted   in   iron   cots  with    Mcintosh   encased 

1  Supplanted  in  1895  by  a  new  receiving  ward  and  clinic  building. 
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mattresses  having  a  central  opening  for  drainage  and  bowel  move- 
ments ;  a  portable  tub ;  a  hose  with  a  rose  spray ;  a  large  garden 
syringe  with  a  coarse  rose  spray ;  an  abundance  of  ice,  and  large 
pans;  thermometers  registering  temperatures  above  110°,  and  kept 
in  carbolic  solution,  but  dried  before  use ;  hypodermic  syringes  kept 
in  carbolic  solution ;  filtered  and  sterile  hypodermic  solutions  ;  a  sup- 
ply of  tabulated  symptom  and  treatment  sheets,  and  a  nurse  who 
kept  them  posted;  a  number  of  coarse  loofah  sponges  and  Turkish 
towels ;  a  couple  of  Davidson  rectal-bulb  syringes. 

On  admission,  the  patients  were  registered  by  number,  stripped,  and 
breech-clotted  ;  their  clothes  and  valuables  numbered  ;  their  axillary 
and  rectal  temperature,  their  pulse  and  respiration,  and  their  tlioracic, 
abdominal,  and  vesical  condition  noted ;  and  their  history  registered 
if  obtainable.  Catheterization  was  performed  when  indicated.  It 
is  better  to  make  it  a  routine  measure  preparatory  to  analysis, 
especially  in  unconscious  cases. 

The  heat  exhaustions  were  removed  to  the  receiving  ward,  stimu- 
lated with  aromatic  spirits  of  ammonia,  whiskey,  and  strychnine,  by 
mouth  or  hypodermically,  according  to  need,  and  kept  lightly  cov- 
ered. Ice  was  usually  placed  at  the  head,  a  few  were  sponged,  and 
a  couple  required  artificial  heat.  These  cases,  numbering  35,  all 
recovered. 

The  heat  fevers  with  temperatures  below  104°  had  ice  placed  at 
their  heads  and  were  showered  with  water  from  the  hose.  As  their 
temperature  was  reduced  they  were  covered  with  a  sheet,  and  later 
removed  to  the  receiving  ward.  When  the  heart  required  it,  such 
stimulation  as  was  given  to  the  heat  exhaustions  was  administered. 
These  cases,  numbering  40,  all  recovered,  with  one  exception,  that  of 
a  man  whose  maximum  temperature  was  10.3°,  and  whose  diagnosis — 
wliether  that  of  alcoholic  convulsions  or  of  heat  fever  with  convulsions 
— still  remains  in  doubt.  He  died  of  delirium  tremens  on  the  third 
day  and  subsequent  to  apparent  convalescence. 

The  heat  fevers  with  temperatures  above  104°  were  given,  hypo- 
dermically, equal  parts  of  aromatic  spirits  of  ammonia  and  whiskey, 
and  then  placed  in  a  whole  bath  with  ice  at  their  heads  and  sur- 
rounded by  floating  ice.  They  were  at  the  same  time  given  a  rectal 
injection  of  ice  water.     A  finger  was  kept  upon  the  pulse  and  the 
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patient  removed  when  it  or  cyanosis  of  the  extremities  gave  alarm  ; 
the  immersions  lasted  from  four  to  eight  minutes.  Tvpenty-two 
cases  received  iced  baths,  20  baths  without  ice,  and  1  case  was 
bathed  twice.  Forty  iced  enemata  were  given,  and  were  followed 
by  bowel  movements.  A  fatal  case  with  an  initial  temperature  of 
110°  received  five  iced  enemata.  A  case  that  recovered  (initial  tem- 
perature 110.2°)  received  four  of  these  enemata.  They  enable  the 
application  of  cold  and  fluid  internally,  and  proved  a  valuable  means 
of  supplying  these  indications.  All  the  patients  on  removal  from 
the  ice-bath  to  the  water-proof  cots  were  more  or  less  cyanosed. 

Ice  showering  and  friction  supplied  by  ice  water  driven  from  a 
large,  coarse,  spraying  garden  syringe,  with  a  maximum  of  strength, 
whipped  the  skin  ^^ith  sufficient  force  to  stimulate  the  stagnant 
peripheral  circulation,  and  was  aided  by  surface  friction  with  coarse 
towels  and  loofah  sponges  briskly  applied  by  a  couple  of  attendants. 
This  impact  showering  and  coarse  rubbing  were  most  successful  in 
dissipating  cyanosis.  In  some  cases,  however,  it  was  contraindicated 
because  it  aggravated  the  convulsive  tendency.  Practically  all  the 
cases  were  showered.  There  is  record  of  24  cases  with  temperatures 
above  108°,  and  there  is  record  of  21  cases  being  rough-rubbed. 
Ice  friction  (ironing  with  ice)  was  also  employed. 

Hypodermic  medication  was  employed  with  much  success. 
Strychnine,  gr.  ^ij,  one  dose  administered  as  a  stimulant  to  the  first 
case,  was  given  to  no  other  for  fear  of  aggravating  the  convulsive 
tendency.  Aromatic  spirits  of  ammonia  and  brandy,  in  equal  parts, 
was  much  used  on  thirty-one  occasions,  digitalis  was  employed  about 
one-half  as  often,  and  ether  on  but  one  or  two  occasions.  Atropin, 
gr.  j^-j^,  was  occasionally  used  as  a  respiratory  stimulant,  but  princi- 
pally as  a  guard  to  morphine.  Morphine  was  employed  for  the  con- 
trol of  convulsions,  in  doses  of  ^  of  a  grain,  until  J  of  a  grain  was 
administered.  One  case  received  |  of  a  grain,  and  a  case  brought 
from  one  of  the  sugar  refineries,  and  that  suffered  most  violent  ab- 
dominal cramp,  had  been  given  by  the  attendant  there  a  full  grain 
of  morphine.  This  case,  still  suffering  with  cramps,  was  transferred 
to  the  hospital,  where  the  symptom  was  some  time  persistent.  Its 
disappearance  was  followed  by  toxic  symptoms,  which  yielded  to 
treatment.     The  morphine,  though  successfully  controlling  the  con- 
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vulsive  tendency  in  many  cases,  failed  in  others,  which  were  relieved 
subsequent  to,  and,  it  is  fair  to  conclude,  in  consequence  of,  bleeding. 

Blood-letting.  Seven  cases  with  temperature  ranging  from  109° 
to  110°,  cyanosed  and  convulsed,  were  bled  at  the  hospital  to  the 
extent  of  from  four  to  fourteen  ounces.  An  eighth  case  (tempera- 
ture 103.6°)  was  bled  on  account  of  cyanosis  by  Dr.  Coplin  at  the 
Franklin  Sugar  Refinery,  and  then  sent  to  the  hospital.  Of  these 
8  cases,  5  recovered  and  3  died.  Two  of  the  fatal  cases  were  bled 
during  the  writer's  temporary  absence  from  the  sunstroke  tent.  The 
pulse  immediately  prior  to  bleeding  is  recorded  of  one  as  "  too  weak 
to  be  counted,'"  and  the  rate  of  the  other  was  132.  The  latter  case 
died  twenty  minutes  subsequent  to  the  bleeding ;  its  maximum  tem- 
perature was  111°.  The  pulse  of  the  third  case  at  the  time  of 
bleeding  was  140.  An  hour  subsequent  to  the  bleeding  of  these 
8  cases  the  pulse  was  slowed  in  -4  instances,  in  2  it  was  accelerated, 
in  1  it  was  unrecorded,  and  in  1  it  was  stopped.  In  the  cases  that 
recovered,  the  bleeding  seemed  to  relieve  cyanosis  and  convulsive 
tendency.  Blood-letting  was  not  employed  until  other  measures, 
including  morphine,  had  failed.  Both  wet-cups  and  venesection 
were  employed.  The  blood  was  obtained  with  difficulty ;  it  was 
black  and  tarry.  When  cyanosis  and  convulsion  have  resisted  more 
moderate  measures,  or  are  so  pronounced  as  to  demand  heroic  meas- 
ures, bleeding  is  indicated,  and,  from  the  experience  rehearsed,  is 
preferably  limited  to  the  cases  that  are  not  without  some  strength  of 
pulse. 

Camphor  suppositories  of  5  grains  were  employed  to  meet  the 
convulsive  tendency  in  2  cases,  at  the  instance  of  Dr.  Henry  Fisher, 
vice  Dr.  Lewis.  One  case  died  two  hours  and  twenty  minutes 
afler  admission,  the  initial  temperature  being  109°  ;  the  other  died 
of  a  sequent  pneumonia  four  days  after  admission.  The  instances 
in  which  the  drug  was  employed  are  not  sufficient  to  permit  con- 
clusions to  be  drawn  concerning  its  influence  in  this  use  of  it. 

Turpentine  stupes,  in  supplement  to  morphine  hypodermically, 
were  employed  in  some  of  the  cases  with  marked  abdominal  cramp 
persisting  after  reduction  of  temperature  and  restoration  of  con- 
sciousness. 

Oxygen.    Two  gallons  were  given  in  one  case  that  had  a  maximum 
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temperature  of  110°  and  that  suffered  from  great  respiratory  em- 
barrassment and  cyanosis.  The  respiratory  rate  of  60  was  reduced 
to  32  and  the  cyanosis  overcome  in  three  hours,  but  six  hours  later 
the  case  proved  fatal. 

The  treatment  of  the  cases  reported  was  guided  by  constant  obser- 
vation of  temperature,  pulse,  and  respiration.  When  the  temperature 
was  reduced  to  102°  or  103°  the  application  of  cold  was  stopped 
and  the  patient  covered.  If  the  temperature  rose  again  treatment 
was  reapplied.  After  the  first  great  drop  of  temperature  in  response 
to  heroic  refrigeration,  there  was  always  a  secondary  rise.  A  few 
of  the  cases  of  moderate  fever  continued  to  rise  after  admission  in 
spite  of  moderate  measures,  but  were  promptly  controlled  by  more 
decided  treatment. 

Effects.  Curative  Effects  of  Treatment.  The  biggest  drop  in 
temperature  achieved  by  treatment  and  with  successful  result  was 
that  of  11°  F.  in  one  hour  and  ten  minutes.  The  longest  period 
required  for  the  reduction  of  high  temperature  was  four  hours  and 
fifteen  minutes  in  a  case  brutally  neglected  for  four  hours  before 
being  brought  to  the  hospital.  The  highest  temperature  reached 
by  cases  that  recovered  was  110.4°  F.,  of  which  there  were  2  cases. 

Jtfaj;.  Temperature.  Cured.  Died.  Total  Casei. 

111°  to  112° 0  cases.  2  cases.  2 


16  cases. 

13  cases. 

29 

76 

1  case. 

77 

92  cases. 

14  cases. 

106  total  cases 

The  above  table  states  most  conveniently  the  relation  between 
temperature  and  recovery. 

The  sequels  of  immediate  origin  were  2  cases  of  pneumonia,  1  of 
which  was  fatal,  and  3  cases  of  delirium  tremens,  2  of  which  were 
fatal.  The  case  of  heat  meningitis  is  not  classed  as  a  sequel,  but  as 
a  primary  meningitis.  Its  history  will  be  given  in  detail  in  a  later 
publication,  and  likewise  the  data  of  an  inquiry  into  the  remote 
sequels  of  heatstroke  in  the  cases  now  reported. 
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Mortality.  Fourteen  cases  of  heat  fever  died.  The  relation  of 
death  to  temperature  can  be  studied  more  conveniently  from  the 
accompanying  table.  The  statistics  of  these  14  fetal  cases  show 
that  but  1  was  a  female,  the  ma.ximum  temperature  in  this  case  being 
109°. 

Jfaj.  Temperature.  Deaths. 

10S.8tolU°  —  IScases)  = 14  cases. 

103  —    1  case  J 

The  age  of  5  cases  was  between  forty  and  fifty,  of  4  between  thirty 
and  forty,  of  2  between  twenty  and  thirty,  and  1  each  between 
fifty  and  sixty,  sixty  and  seventy,  and  seventy  and  eighty  years. 
Six  of  the  14  cases  were  of  Pennsylvania  birth,  7  of  foreign,  and  1 
unrecorded.  The  foreigners  consisted  of  3  from  Ireland,  2  from 
Germany,  and  1  from  Italy.  Of  the  occupations,  8  were  indoor,  5 
were  outdoor,  and  1  was  unrecorded.  The  outdoor  occupations  were 
all  heavy  in  character,  and  without  exception  the  vocations  of  the 
indoor  cases  were  light. 

Of  the  14  cases,  3  were  admitted  moribund,  1  (temperature 
111°)  dying  in  five  minutes,  the  second  (temperature  109°)  in 
twenty,  and  the  third  (temperature  109°),  that  of  an  old  man  of 
seventy-one  years  of  age,  created  surprise  by  remaining  alive  four 
hours  in  response  to  heroic  hypodermic  stimulus.  Three  other  cases 
died  of  sequels,  and  1  of  these  cases  (maximum  temperature  103°), 
the  only  fatal  case  with  a  temperature  below  108.8°,  should  rather 
be  classed  as  a  case  of  alcoholic  convulsions.  This  patient  had  pre- 
viously suffered  several  attacks  of  delirium  tremens,  and  was  on  a 
debauch  when  admitted,  with  convulsions;  he  recovered  and  was 
about  to  be  discharged,  but  delirium  tremens  developed,  which  was 
fatal  on  the  third  day.  A  second  case — temperature  on  admission 
109° — with  a  past  history  of  daily  indulgence  in  alcohol,  recovered 
from  heat  fever,  but  developed  delirium  tremens,  which  was  fatal  on 
the  eleventh  day.  A  third  case  of  death  from  a  sequel  was  one  from 
pneumonia  on  the  third  day.  The  patient  was  large  and  plethoric, 
and  his  past  history  dealt  with  alcoholic  excess. 

In  addition  to  the  3  cases  admitted  in  a  moribund  condition  and 
3  that  died  from  sequent  trouble,  were  2  which  had  been  permitted 
to  go  without  treatment — one  for  four  hours  and  the  other  for  many, 
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but  an  unknown  number,  hours  before  being  brought  to  the  hos- 
pital. These  8  cases  do  not  represent  failure  of  response  to  treat- 
ment, and  yet  they  comprise  more  than  one-half  of  the  total  mortality 
of  1-4  cases. 

The  percentage  of  the  total  mortality  (14)  in  a  total  of  106  cases 
is  13.2  per  cent. 

A  comparison  of  percentages  of  mortality  will  be  made  on  more 
equal  grounds  if  limited  to  the  years  in  which  at  least  10  cases  with 
a  temperature  above  108°  have  been  received  at  the  hospital  for 
treatment.  These  years  are  but  five  in  number,  as  indicated  by  the 
appended  table : 


Per  cent. 

Heat 

Heat 

Total 

Total 

Per  cent. 

Heat  fevers 

Deaths  in 

mort'litvin 

fever. 

mortal- 

mortality, 

above  106°. 

heat  fevers 

heat  fevers 

tion. 

ity. 

total  cases. 

above  106°. 

above  106°. 

1885 

15 

16 

31 

11 

35.4  per  ct. 

12 

6 

50.0  per  ct. 

1887 

33 

11 

44 

12 

27.2      " 

2o 

12 

48.0      " 

1888 

23 

5 

28 

6 

21.4       " 

11 

6 

54.5      " 

1892 

71 

35 

106 

14 

13.2       " 

29 

13 

44.8      " 

1896 

41 

S8 

79 

11 

139      " 

20 

11 

44.0       " 

5  years 

Ki 

105 

2.58 

54 

22.2  aver. 

102 

48 

4S.3  aver. 

A  study  of  the  table  shows  that  of  the  total  cases  the  best  per- 
centage of  mortality  (13.9  per  cent.)  was  obtained  in  the  year  1892, 
that  of  the  cases  now  reported.  But  turning  to  the  cases  above 
106°,  the  best  result  is  44  per  cent.,  obtained  in  1896,  during  the 
residency  of  Dr.  Starbuck,  who,  at  the  suggestion  of  Dr.  Packard, 
first  employed  hypodermoclysis  at  this  hospital  in  the  treatment  of 
heat  fever.  The  ne.xt  best  result  was  obtained  by  the  cases  of  1892, 
now  reported.  Their  percentage  was  44.8,  which  is  0.8  per  cent, 
inferior  to  that  of  1896. 

It  is  the  extreme  regret  of  the  writer  that  the  imperative  claims 
of  succeeding  cases  and  the  refusals  of  relatives  denied  post-mortem 
examination  in  all  cases. 

Conclusions.  The  lessons  learned  from  this  experience  point 
not  only  to  what  has  been  gained  in  the  past,  but  also  to  what  may 
be  done  for  the  future,  and  perhaps  most  strongly  indicate  the 
necessity  for  preparedness. 
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That  the  percentage  of  mortality  of  the  cases  occurring  in  1892 
is  so  much  lower  than  that  in  the  preceding  years  is  probably  due  to 
the  freer  use  of  fluid  and  friction  as  well  as  of  cold.  It  is  not  only 
heat  that  is  to  be  reduced,  but  fluid  that  is  to  be  restored  and  an 
embarrassed  peripheral  and  return  circulation  assisted.  The  whole 
bath  with  ice  floating  in  it,  the  iced  enteroclysis,  the  hard-impact 
ice-water  show-ering,  the  rough  and  persistent  friction — all  aided  by 
assistant  hypodermic  stimulation — are  the  most  responsible  factors 
in  the  result,  and  the  valuable  aids  of  morphine  and  bleeding  are  not 
to  be  forgotten. 

In  1896  the  deficiency  in  vascular  fluid  suffered  by  cases  of 
heat  fever  was  ministered  to  not  only  in  an  additional  but  also  in  a 
much  more  direct  manner  by  hypodermoclysis,  and  the  result  is 
shown  by  an  improvement  of  0.8  per  cent,  in  the  mortality  of  the 
severe  cases. 

The  most  important  element  of  treatment  in  general  for  cases  suf- 
fering from  the  eff"ects  of  heat  is  the  promptness  of  its  institution. 
The  experimental  experience  of  Dr.  Horatio  Wood,'  and  the  report 
of  Dr.  W.  M.  L.  Coplin,  referred  to  in  the  introductory  review 
(p.  278),  establish  this  beyond  doubt. 

Preparedne.ss.  Hospitals  or  physicians  who  have  the  care  of  large 
bodies  of  men,  whether  civil  (which  includes  industrial)  or  military, 
will  be  better  able  to  cope  with  great  numbers  of  patients  suffering 
from  heat  if,  in  the  spring,  preparation  is  annually  made  in  equip- 
ment and  assistants  for  the  intelligent  and  systematic  treatment  and 
observation  of  these  cases. 

The  equipment  should  include  that  mentioned  in  the  beginning  of 
this  report  (p.  285),  and,  in  addition,  suitable  apparatus  for  hypo- 
dermoclysis. Misconception  has  arisen  from  the  fact  that  cases  were 
reported  to  be  treated  in  a  "tent"  at  the  Pennsylvania  Hospital. 
An  ordinary  tent  is  a  particularly  hot  and  unsuitable  place,  unless 
so  constructed  as  to  permit  the  freest  ventilation.  The  screened  double 
awning  formerly  in  use  at  the  hospital  better  describes  what  is  desirable. 
It  would  seem  to  be  of  advantage  if  tiie  inside  of  the  canvas  were 

>  Discussion  of  paper  by  Dr.  Horwitz,  Transactions  of  the  College  of  Physicians, 
Philadelphia,  1885,  3d  S.,  viil.  195. 
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tinted  green  ;  the  glare  in  a  white  tent  can  be  most  distressing.  As- 
sistants pledged  to  the  examination  of  urine,  blood,  reflexes,  eye- 
grounds,  to  say  nothing  of  physical  conditions,  would  add  much  to 
the  exact  treatment  of  these  cases  and  contribute  scientific  informa- 
tion concerning  them  that  is  still  unrecorded.  Carefully  tabulated 
blanks  of  symptoms  and  treatment  will  aid  much  in  this  regard,  and 
must  be  prepared  beforehand. 

In  conclusion,  the  writer  makes  grateful  acknowledgment  of  the 
generous  help  accorded  him  in  the  treatment  of  these  cases  by  Drs. 
Charles  Williams,  Morris  B.  Miller,  Richard  Wilson,  John  H. 
Gibbon,  and  Dr.  then  Mr.  AVilliam  R.  Nicholson ;  and  in  the 
after-treatment  by  Drs.  Thomas  Branson  and  Thomas  Ash  Claytor. 

Finally,  the  writer  would  revert  to  the  question  of  terminology, 
and  state  the  need  he  has  felt  of  a  generic  term  embracing  the  three 
recognized  forms  of  pathological  effect  from  heat.  The  word  "  heat- 
stroke "  employed  by  Dr.  Levick  is  the  term  of  broadest  signification 
that  has  been  used,  and  both  historically  and  from  the  meaning  of 
its  component  words — though  the  latter  one  is  a  little  dramatic — is, 
nevertheless,  perhaps  the  best  available  to  be  applied  to  and  to  com- 
prise the  three  species  of  heat  effect:  heat  exhaustion,  heat  menin- 
gitis, and  heat  fever. 


DISCUSSION. 

Dr.  Morris  J.  Lewis:  I  believe  that  the  increased  number  of  cases 
during  later  years,  as  shown  by  Dr.  Spellissy's  tables,  has  been  influenced 
by  the  larger  number  of  persons  occupied  each  year  in  the  different  trades; 
and  I  also  believe  that  the  statement  made  that  foreigners  are  more  liable 
to  the  effects  of  heat  than  native  Americans  is  influenced  by  the  fact  that 
there  are  more  foreigners  than  Americans  employed  in  occupations  requir- 
ing heavy  labor  during  the  heated  term.  In  my  experience  I  have  had 
three  cases  to  reach  a  temperature  of  111"  and  recover.  This  temperature 
had,  however,  to  be  guessed  at.  the  thermometers  registering  only  a  little 
above  110°,  but  the  mercury  rose  a  full  degree,  by  measure,  above  the  latter 
figure. 

In  my  estimation  it  is  not  the  high  temperature  alone  that  causes  the 
bad  effects,  but  the  continued  high  temperature,  with  high  humidity  for  a 
number  of  days,  during  which  time  the  patients  have  had  to  be  at  work. 
If,  during  the  progress  of  this  hot  spell,  Sunday  intervenes,  the  number  of 
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cases  is  not  so  large.  It  is  tlie  continued  hot  weather  for  several  days,  with 
hard  work  and  no  holiday,  that  causes  a  large  number  of  cases. 

In  several  of  the  cases  that  I  have  seen  a  condition  occurred  that  I  cannot 
explain.  One  of  them,  a  man,  was  sunstruck  in  the  middle  of  the  day,  and 
when  he  recovered  he  could  not  remember  anything  that  had  occurred  in 
the  morming.  He  was  told  by  his  wife  of  several  important  events  that 
he  had  participated  in  that  morning,  but  he  could  not  recollect  any  of 
them. 

I  have  nothing  to  add  to  what  Dr.  Spellissy  has  said,  but  should  like  to 
see  the  treatment  used  that  has  recently  been  advocated — viz.,  hypodermo- 
clysis.  I  have  not  yet  had  an  opportunity  of  trying  its  eftect.  I  have 
alvfays  heretofore  been  satisfied  with  cold  applications. 

At  the  Pennsylvania  Hospital  the  records  are,  unfortunately,  incomplete, 
and  have  to  be  so,  unless  a  resident  is  appointed  especially  to  note  the 
symptoms  of  the  patients.  There  is  much  of  this  work  yet  to  be  done 
which  cannot  be  properly  attended  to  if  the  resident  is  expected  to  look 
after  the  treatment  as  well.  Careful  blood  examinations,  etc.,  should  be 
made  in  every  case. 

Dr.  H.  M.  Fisher:  I  happened  to  be  substituting  at  the  Pennsylvania 
Hospital  for  a  week  or  two  during  the  very  hot  weather  of  1892,  when  Dr. 
Spellissy  was  resident  physician,  and  he  deserves  great  praise  for  the  ener- 
getic and  conscientious  work  that  he  performed  under  the  most  trying  cir- 
cumstances. It  seemed  to  me  that  the  ambulance  gong  was  sounding  every 
five  minutes  for  at  least  a  week  while  I  was  on  duty  there.  I  am  sorry  to 
say,  however,  that  I  have  no  personal  observations  of  value  to  record  regard- 
ing the  treatment  of  thermic  fever.  When  I  was  resident  physician  at  the 
Pennsylvania  Hospital,  in  the  summer  of  187S,  there  were,  I  think,  seven 
or  eight  sunstroke  cases  treated.  The  patients  were  treated  in  the  old 
receiving  ward,  where  the  facilities  for  ice-ivater  applications  were  not  very 
good,  and  the  results  were  not  so  good  in  consequence  as  they  have  been  in 
more  recent  years. 

It  must  be  a  matter  of  regret  that  Dr.  H.  C.  Wood,  who  has  written  an 
extremely  interesting  monograph  on  thermic  fever,  is  not  present  with  us 
tonight  to  take  part  in  this  discussion. 

The  question  of  the  cause  of  death  in  these  cases  is  an  interesting  one. 
The  observation  has  been  made  a  number  of  times  that  the  coagulability  of 
the  myosin  in  the  muscles  increases  after  death  ;  but  in  the  various  experi- 
ments undertaken  by  Dr.  Wood  he  was  able  to  prove  that  the  process  began 
just  before  death,  and  that  in  almost  all  cases  there  was  marked  rigidity  of 
the  heart  muscle.  This  was  probably  due  to  the  increased  coai^ulability  of 
the  myosin,  caused  by  the  extreme  heat.  We  may  therefore,  I  think,  fairly 
assume  that  the  fatal  result  may  at  least  in  part  be  due  to  this  change  in 
the  heart  muscle,  though  Dr.  Wood  is  of  the  opinion  that  in  most  cases  it 
is  a  respiratory  death  rather  than  an  ordinary  death  from  syncope,  and  that 
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the  profound  impression  produced  on  the  cerebral  ganglia  by  the  extreme 
heat  is  the  primary  cause  of  death. 

In  that  connection  the  question  of  intravenous  injections  of  salt  solu- 
tion is  interesting.  Dr.  F.  A.  Packard  has  called  attention  to  the  marlied 
benefit  resulting  from  these  intravenous  injections,  and  they  unquestion- 
ably do  have  a  beneficial  effect  in  many  cases.  In  some  experiments  made 
by  Dr.  Wood  on  animals  he  found  that  the  intravenous  injections  of  normal 
salt  solution  very  markedly  retarded  the  coagulation  of  the  myosin  and 
the  consequent  rigidity  of  the  muscles,  and  more  particularly  of  the  heart 
muscle. 

Dr.  J.  C.  Wilson  :  The  paper  of  Dr.  Spellissy  is  a  most  interesting 
communication,  as  it  not  only  gives  a  progressive  historical  study  of  the 
clinical  facts  in  regard  to  thermic  fever  and  heat  exhaustion,  but  it  also 
shows  the  large  part  taken  by  the  Pennsylvania  Hospital  and  those  con- 
nected with  it  from  time  to  time  in  extending  our  knowledge  upon  this 
subject.  I  regret  that  Dr.  Spellissy  did  not  indicate  the  occupations  of  the 
individuals  whose  cases  are  studied,  because  it  seems  to  me  that  this  has  a 
good  deal  of  bearing  upon  the  subject  of  thermic  fever  and  heat  exhaustion, 
and  suggests  a  theory,  or  working  hypothesis,  in  regard  to  the  nature  of  the 
former.  It  would  appear  that  the  attacks  not  only  occur  during  hot  weather, 
but  that  they  especially  also  occur  in  working  people  or  laborers  chiefly,  as 
pointed  out  by  Dr.  Spellissy,  at  the  time  of  day  when  the  workman  is  most 
busily  engaged  at  his  occupation.  The  suggestion  for  ihe  working  hypo- 
thesis is  that  not  only  is  death  due  to  some  profound  change  in  the  mus- 
cular mass,  but  that  the  symptoms  must  be  largely  due  to  auto-intoxication 
from  this  source,  and  that  the  extreme  elevation  of  temperature,  the  ner- 
vous symptoms  (including  the  convulsions),  and  the  changes  analogous  to 
the  cadaveric  changes  in  muscle,  which  go  to  make  up  the  pathological 
series  of  events  in  these  cases,  are  the  result  of  a  sudden  profound  derange- 
ment of  the  retrograde  metamorphosis  of  muscular  tissue.  There  is  some 
analogy  in  the  conditions  found  after  death  with  those  found  in  cholera, 
although  the  convulsions  that  occur  in  thermic  fever  do  not  occur  in 
cholera  ;  those  occurring  in  thermic  fever  are  mostly  clonic,  while  those 
in  cholera  are  tetanoid. 

The  method  of  treatment  by  hypodermoclysis,  to  which  attention  has 
been  called  by  Dr.  Fisher,  was  dwelt  upon  in  an  article  written  by  Dr. 
Packard  for  a  work  on  therapeutics  which  I  edited  some  years  ago — viz. : 
A  Text-book  of  Applied  Therapeutics.  From  this  time  on  it  seems  to  me  that 
no  severe  case  should,  in  the  present  state  of  our  knowledge,  be  regarded 
as  properly  treated  if  measures  of  this  kind  are  not  employed.  The  analogy 
between  the  condition  of  the  blood  itself  and  the  bloodvessels,  and  that  of 
the  blood  in  cholera,  is  emphasized  by  the  anuria  characteristic  of  the 
initial  period  of  thermic  fever.  The  distinction  between  thermic  fever  and 
heat  exhaustion  is  a  radical  one,  the  symptoms  in   heat  exhaustion  not 
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being  those  of  nerve  excitement,  but  of  nervous  exhaustion  and  intense 
fatigue,  and  occurrins;  in  individuals  in  whom  muscular  exercise  has  not 
been  active,  as  is  mostly  the  case  in  those  suffering  from  thermic  fever. 

Dr.  F.  a.  Packard  :  There  are  one  or  two  features  about  thermic  fever 
which,  while  they  are  minor  ones,  might,  in  my  opinion,  receive  more 
attention  than  is  usually  given  to  them  in  the  text-books.  One  of  the  most 
characteristic  features  of  a  case  of  sunstroke  is  the  curious  odor,  which  is 
peculiar,  and  could  be  best  described  by  being  at  the  same  time  "  mousy  " 
and  cadaveric.  I  have  never  noticed  exactly  this  same  odor  in  any  other 
condition.  The  patient  with  thermic  fever  usually  keeps  up  a  continuous 
droning  groan,  which  also  is  characteristic.  The  convulsions  in  thermic 
fever  sometimes  more  resemble  a  rigor  than  a  true  convulsion.  The  whole 
body  is  in  a  state  of  tonic  spasm,  with  marked  flexion  of  the  arms  at  the 
elbows,  and  there  is  besides  this  constant  rhythmical  clonic  spasm,  resem- 
bling almost  precisely  that  seen  in  a  severe  chill.  The  stools  also  in  thermic 
fever  are  characteristic,  being  watery,  with  slight  odor,  and  containing  many 
thin  flakes  made  up  of  groups  of  intestinal  epithelial  cells. 

While  resident  physician  in  the  Pennsylvania  Hospital  in  1887  I  bled 
many  of  the  cases,  with,  I  am  sure,  advantage  to  most  of  them.  This  I  did 
in  spite  of  the  fact  that  the  pulse  at  the  wrist  was  feeble,  and  in  many 
cases,  as  the  blood  flowed  from  the  vein,  the  radial  pulse  improved  in  vol- 
ume. It  seemed  as  though  in  these  cases  most  of  the  blood  of  the  body 
was  contained  in  the  venous  side  of  the  circulation.  It  seems  to  me  that  a 
small  pulse  is  no  contraindication  to  the  letting  of  blood  in  these  cases,  as 
the  condition  is  entirely  difl'erent  from  that  seen  where  the  feeble  pulse  is 
due  to  loss  of  blood  or  exhausting  disease.  After  cutting  the  median 
basilic  vein  it  is  frequently  noticed  that  the  blood  can  be  made  to  flow 
only  with  great  difficulty,  apparently  because  of  the  great  viscidity  of  the 
blood.  This  was  so  great  that  pressure  had  almost  always  to  be  made 
from  the  hand  up  to  the  point  of  incision.  As  the  blood  came  from  the 
wound  it  was  seen  to  be  almost  grumous.  After  leaving  the  hospital  I  did 
not  again  see,  so  far  as  I  remember,  a  case  of  this  kind  until  1898.  One 
hot  August  morning  of  that  year  I  was  sent  for  to  see  a  patient  of  mine  at 
his  house.  He  had  been  feeling  badly  all  night,  following  three  days  of 
great  discomfort  from  the  heat.  In  the  morning  when  I  saw  him  he  felt 
hot  and  uncomfortable,  and  complained  that  he  was  unable  to  perspire. 
He  had  a  good  deal  of  headache  and  a  temperature  of  102°.  Scattered  all 
over  the  body  there  was  a  red  papular  eruption,  which  was  found  to  have 
its  seat  at  the  mouths  of  the  sweat-ducts.  I  prescribed  citrate  of  potash 
mixture,  recommended  perfect  quiet,  and  advised  him  to  take  plenty  of 
fluids  through  the  day.  Late  that  evening,  on  my  return  from  a  visit  to 
the  country,  I  found  a  message  asking  me  to  come  and  see  him,  and,  on 
arriving,  found  him  with  a  temperature  of  111°  and  a  typical  attack  of 
thermic  fever.     In  spite  of  everything  that  I  could  do  through  the  night  he 
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Wied  the  next  morning.  The  two  things  that  struck  me  most  in  regard  to 
his  case  were  his  complaint  of  inability  to  perspire  and  the  curious  injection 
about  the  sweat-duets. 

A  few  summers  ago  a  man  was  brought  into  the  Pennsylvania  Hospital 
with  a  typical  attack  of  thermic  fever.  I  saw  him  not  long  after  his 
admission,  when  he  was  comatose  and  convulsed,  with  stertorous  breath- 
ing and  pin-point  pupils.  Twelve  ounces  of  blood  were  removed  from  the 
arm,  with  the  result  that  his  moaning  ceased  and  the  convulsive  move- 
ments stopped.  While  I  watched  the  resident  physician  bleeding  him  I 
•was  again  struck  with  the  apparent  viscidity  of  the  blood.  As  the  patient 
still  remained  unconscious  I  had  a  pint  of  normal  saline  solution  introduced 
under  the  skin  in  the  pectoral  region.  Before  the  fluid  was  entirely  ab- 
sorbed the  man  opened  his  eyes  and  asked  where  he  was.  This  happens  to 
have  been  the  last  case  of  sunstroke  that  I  have  seen,  so  that  it  is  the  only 
one  that  I  can  report  wherein  hypodermoclysis  was  used. 

I  believe  that  many  at  least  of  the  symptoms  of  thermic  fever  may  be  due 
to  the  absence  of  a  sufficient  amount  of  watery  material  within  the  blood. 
The  facts  pointing  to  this  possibility  are :  that  cases  of  thermic  fever  do 
not  occur  until  a  hot  term  has  lasted  more  than  three  days ;  that  it  is 
usually  found  that  during  these  three  days  the  patient  has  been  sweating 
profusely ;  that  the  case  that  I  have  mentioned  above  had  hyperemia  about 
the  mouths  of  the  sweat-ducts ;  and  that  in  one  case  which  I  have  men- 
tioned hypodermoclysis  at  least  seemed  to  be  productive  of  good  results  so 
rapidly  as  to  be  almost  startling  to  the  on-lookers. 

I  have  been  unable  to  follow  the  subject  up  because  of  lack  of  material 
recently.  This  could  readily  be  done,  and  proof  positive  obtained  as  to  the 
condition  of  the  blood  in  thermic  fever.  I  have,  however,  asked  Dr.  Long- 
cope,  the  resident  pathologist  at  the  Pennsylvania  Hospital,  to  see  if  some- 
thing definite  cannot  be  learned  this  summer  in  regard  to  the  specific 
gravity  of  the  blood  and  the  number  of  red  cells  per  cubic  millimetre  in 
any  cases  that  may  occur  during  the  coming  summer.  If  it  were  possible 
it  would  also,  it  seems  to  me,  be  of  value  to  determine  whether  the  serum 
obtained  from  these  cases  might  not  contain  more  toxin  to  the  cubic  centi- 
metre than  would  be  the  case  in  normal  blood.  As  Dr.  Wilson  has  sug- 
gested, toxins  very  likely  play  a  large  part  in  the  production  of  symptoms. 

Among  the  cases  that  I  treated  in  1887  one  stands  out  prominently, 
because  it  was  not  a  case  of  thermic  fever.  One  hot  August  afternoon, 
when  cases  of  sunstroke  were  coming  into  the  hospital  in  rapid  succession, 
an  old  man  was  brought  in  by  the  police,  who  had  picked  him  up  in  the 
street  in  an  unconscious  condition.  He  was  hurriedly  examined,  found  to 
be  semi- conscious,  with  a  temperature  of  106°.  He  was  looked  upon  as  a 
case  of  thermic  fever,  and  promptly  ironed  with  ice.  His  temperature  soon 
fell  to  normal,  and  that  evening  he  was  allowed  to  gn  home.  He  returned, 
however,  two  afternoons  after  his  first  admission,  when  more  time  was  at 
Coll  Phys  io 
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my  disposal  tor  studving  cases,  and  I  found  that  while  his  temperature 
was  at  lOfr  again,  he  had  also  an  enlarged  spleen,  and  he  confessed  to  living 
in  a  town  a  little  above  this  city  on  the  Delaware  River.  This  is  one  of  the 
great  dangers  during  the  hurry  necessarily  present,  even  with  the  best 
arrangements,  when  thermic  fever  cases  are  coming  into  a  hospital  in  large 
numbers.  I  think  that  the  malarial  paroxysm  would  be  the  most  likely  to 
be  the  source  of  error,  because  of  the  fact  that  in  this  climate  malaria  and 
thermic  fever  are  both  rife  at  the  same  time.  While  the  old  gentleman, 
whose  case  I  have  mentioned  was  not  injured  by  his  hydrotherapeutic  treat- 
ment, it  would  have  been  more  to  his  benefit  and  to  my  credit  had  he  been 
given  a  hypodermic  injection  of  bimuriate  of  quinine  and  urea  in  place  of 
or  in  addition  to  his  bath. 

Dr.  James  Tyson  :  I  want  to  add  only  one  point  in  explanation  to  the 
effect  of  submersion  in  sunstroke,  as  contrasted  with  simple  cold  friction 
with  ice.  In  submersion  there  is  a  certain  amount  of  absorption  taking 
place.  When  the  blood  is  thickened  and  drained  of  its  water,  absorption 
through  the  skin  takes  place  readily.  In  this  way  we  have  a  substitute  for 
hypodermuclysis  or  intravenous  injection.  The  cases  recover  more  rapidly 
when  immersed  in  a  bath  than  when  rubbed  with  ice ;  therefore,  I  believe 
it  is  reasonable  to  believe  that  the  relief  is  obtained  by  absorption  through 
the  skin. 

Dr.  Packard:  From  what  I  have  heard  I  think  that  I  hardly  made 
myself  plain  in  regard  to  the  use  of  bleeding  and  hypodermoclysis.  I  do 
not  believe  that  bleeding  is  a  necessary  preliminary  to  the  use  of  hypoder- 
moclysis, and  would  prefer  using  the  latter  remedy  first,  keeping  in  reserve 
the  letting  of  blood  in  case  it  might  be  necessary.  Of  the  two  measures,  I 
should  think  that  hypodermoclysis  might  be  the  more  valuable. 

Dr.  Joseph  M.  Spellissy  concluded  the  discussion,  and  expressed  his 
thanks  for  the  free  and  valuable  discussion  accorded  his  paper,  which,  he 
believed,  when  read  in  its  entirety,  would  be  found  to  affirm  many  obser- 
vations and  beliefs  expressed  by  those  who  honored  the  paper  by  discussing 
it.  The  statistics  of  occupation  in  which  Dr.  \\'ilsoti  bad  expressed 
interest  were  noted  in  the  Report,  but  they,  and,  in  fact,  tlie  greater  part  of 
the  Report  were  omitted  in  reading,  because  so  much  time  had  been  devoted 
to  the  presentation  of  the  Historical  Review.  The  identification  of  the  staff 
of  the  Pennsylvania  Hospital  and  of  the  Fellows  of  the  College  of  Physi- 
cians with  the  early  history  of  the  treatment  of  the  effects  of  heat  suggested 
that  this  matter  might  be  of  greater  interest  to  the  meeting.  In  conclu- 
sion, the  necessity  of  hospitals  and  of  physicians  who  have  the  care  of  large 
bodies  of  people,  making  yearly  preparation  for  the  treatment  of  heat- 
stroke, was  repeated  and  emphasized. 
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ABSTRACT  OF  THE   REPORT  OF  THE   COMMITTEE  ON 
MUTTER  MUSEUM,  1901. 


One  hundred  and  fifty  specimens  were  added  to  the  Museum,  as  follows : 

Necrosis  of  Lower  Jaw.     Presented  by  Dr.  John  B.  Roberts. 

Congenital  Hypertrophy  of  Skin  of  Face  and  Head  ;  Eight  and  Middle 
Lobes  of  Prostate  Gland  ;  Posterior  Prostectoray.  Presented  by  Dr.  John 
B.  Roberts. 

Skiagraphs  of  Stave  of  Thumb,  or  Bennett's  Fracture  of  Metacarpal 
Bone  of  Thumb.     Presented  by  Dr.  John  B.  Roberts. 

Skiagraphs  of  Old  Fractures.  Lower  End  of  Radius.  Presented  by  Dr. 
John  B.  Roberts. 

Skiagraphs  of  Fractures  of  Lower  End  of  Radius,  with  Forward  Dis- 
placement (Smith's  Fractures).     Presented  by  Dr.  Johu  B.  Roberts. 

Cast  of  Five  Fractures  of  Lower  End  of  Radius,  with  Forward  Displace- 
ment.    Presented  by  Dr.  John  B.  Roberts. 

Tumors  from  Sciatic  Xerve  and  Internal  and  External  Popliteal  (Fi- 
broma).    Presented  by  Dr.  John  B.  Roberts. 

Congenital  Tumor  of  a  Child,  aged  Six  Weeks,  Removed  from  Coccygeal 
Region.     Presented  by  Dr.  John  B.  Roberts. 

Vesical  Calculi.     Presented  by  Dr.  John  B.  Roberts. 

Tarsectomy,  with  Fragments  Removed.  Presented  by  Dr.  John  B. 
Roberts. 

-Appendix.     Presented  by  Dr.  John  B.  Roberts. 

Photographs  of  Keloid  Tumors.     Presented  by  Dr.  John  B.  Roberts. 

Photographs  of  Congenital  Anterior  Luxation  of  Tibia  (five  photographs). 
Presented  by  Dr.  John  B.  Roberts. 

Tubercular  Bodies  Taken  from  a  Cyst  in  the  Groin.  Presented  by  Dr. 
De  Forest  Willard. 

Skiagraph  of  Separation  of  Epiphyseal  Crust  of  Calcaneum.  Presented 
by  Dr.  De  Forest  Willard. 
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Pediculated  Fibroma  of  both  Ovaries.  Presented  by  Dr.  Richard  A. 
Cleemann. 

Cancer  of  Fundus  Uteri.     Presented  by  Dr.  J.  M.  Baldy. 

General  Dropsy  of  Foetus,  with  Placenta.  Presented  by  Dr.  Daniel 
Longaker. 

Specimen  of  Encysted  Hydrocele  of  Cord.  Presented  by  Dr.  Orville 
Horwitz. 

Multilocular  Cyst  of  Testicle.     Presented  by  Dr.  W.  L.  Rodman. 

Goitre.     Presented  by  Dr.  W.  L.  Rodman. 

Appendix,  with  Enterolith.     Presented  by  Dr.  W.  L.  Rodman. 

Cyst  from  Submaxillary  Region.     Presented  by  Dr.  W.  L.  Rodman. 

Resection  of  Saphenous  Vein.    Presented  by  Dr.  W.  L.  Rodman. 

Adherent  Vesical  Calculus.    Presented  by  Dr.  W.  L.  Rodman. 

Large  Myoma  of  Uterus.    Presented  by  Dr.  W.  L.  Rodman. 

Lipoma  of  Back.     Presented  by  Dr.  W.  L.  Rodman. 

Hernial  Sac  and  Omentum.     Presented  by  Dr.  W.  L.  Rodman. 

Ligamentous  Preparations  of  Foot  after  Excision.  Presented  by  Dr. 
James  K.  Young. 

Amputation  of  a  Knee  after  Excision,  Showing  Line  of  Union.  Pre- 
sented by  Dr.  James  K.  Young. 

Calvaria  of  a  Typical  Case  of  Osteitis  Deformans,  with  Photograph. 
Presented  by  Dr.  Frederick  R.  Packard. 

Specimen  of  Dry  Gangrene  of  Right  Forearm,  showing  Line  of  Demarca- 
tion.    Presented  by  Dr.  W.  J.  Taylor. 

Dr.  Oscar  H.  AUis  has  contributed  over  one  hundred  specimens  of  frac- 
tures of  shoulder,  elbow,  wrist,  knee,  hip,  patella,  and  ankle.  These  form  a 
wonderful  collection  of  joint  injuries,  twisted  fractures,  so-called  sprains, 
luxation  fractures,  ankle  sprains,  Colles',  Pott's,  and  fissured  fractures. 
These  artificial  fractures  are  intended  to  show  the  great  internal  destruc- 
tion accompanying  fractures  near  joints  which  may  occur  without  distinc- 
tive external  symptoms.  This  collection  is  worthy  of  the  closest  study;  the 
specimens  are  revelations  of  surgical  pathology.  It  is  proposed  to  mount 
them  in  flat  cases,  so  that  they  can  be  studied  to  the  best  advantage. 

The  committee  state  that  the  revision  of  the  Museum  Catalogue  is  being 
actively  carried  on,  and  a  card  index  catalogue  is  beins  prepared  by  which 
every  specimen  can  be  instantly  located  in  its  proper  case  and  shelf,  and  its 
exact  position  recognized  from  the  floor  of  the  Museum  hall.  The  Curator 
states  that  upon  notification  be  will  be  glad  to  remove  from  the  cases  to 
the  study  tables  in  the  hall  any  specimen  or  sets  of  specimens  which  any 
Fellow  may  require  for  reference  or  study. 

In  conclusion  the  committee  earnestly  draw  attention  to  the  necessity  of 
continual  contributions  to  the  Museum.  They  beg  the  Fellows  to  bear  in 
mind  that  when  a  specimen  is  deposited  in  the  Museum  it  is  not  lost  to  the 
depositor,  but  is  at  all  times  subject  to  the  owner's  order. 
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On  notification  to  the  Curator  of  the  Museum  or  to  the  Janitor  of  the 
College  the  Museum  will  send  at  once  to  the  house  of  the  depositor,  to  a 
hospital,  or  to  any  designated  place  for  any  specimen  to  be  donated  or 
deposited  in  the  Museum.  The  Curator  particularly  desires  it  to  be  under- 
stood that  he  will  at  all  times  hold  himself  in  readiness  to  facilitate  in 
every  way  the  use  of  the  Museum  by  the  Fellows  of  the  College. 


SUMMARY  OF  THE  REPORT  OF  THE  LIBRARY 
COMMITTEE  FOR  1901. 


The  number  of  volumes  now  in  the  library  is  64,916,  an  increase  during 
the  year  of  3557. 

The  General  Library  contains 48,646 

"     Lewis         "                 "  12,984 

"    Gross         "                "  3,069 

"     Obstetrical  Society   "  217 

This  number  includes  1070  duplicates  retained  as  reserves  to  supply  the 
place  of  journals  and  other  volumes  most  frequently  consulted  when  they 
are  worn  out  by  constant  use.  All  other  duplicates  are  disposed  of  as 
rapidly  as  possible.  479  have  accumulated  since  July,  when  all  on  hand 
were  disposed  of.  $860.74  was  received  from  the  sale  of  duplicates  during 
the  year,  besides  $86.81  to  our  credit  with  the  New  York  Medical  Book  Co. 
In  addition  to  the  volumes,  there  are  58,395  unbound  pamphlets,  reports, 
and  transactions. 

The  Library  receives  regularly,  by  purchase  and  exchange,  856  medical 
periodicals,  86  American  and  270  foreign  (55  more  than  during  1900),  and 
in  addition  247  American  and  124  foreign  current  numbers  have  been  pre- 
sented, chiefly  through  the  courtesy  of  editors. 

Forty-six  journals  were  added  to  the  subscription  list  during  the  year, 
and  it  is  hoped  that  a  further  addition  of  at  least  thirty-five  can  be  made 
in  January. 

2212  inaugural  dissertations  have  been  received. 

There  were  211  donors  during  the  year,  of  whom  each  of  the  following 
donors  has  presented  more  than  60  volumes : 


Bequest  of  Dr.  John  Ashhurst, 

Jr. 

1500  volui 

Bequest  of  Dr.  Alfred  Still6 

207 

Dr.  T.  G.  Ashton 

178 

Dr.  George  Falos  Baker 

167 

Dr.  H.  A.  Hare  . 

113 

Dr.  J.  K.  Mitchell      . 

106 

Dr.  S.  Weir  Mitchell  . 

95 

Dr.  L.  S.  Clark  . 

92 

Dr.  Francis  R.  Packard 

83 

Dr.  E.  P.  Davis  . 

72        " 

Dr.  W.  B.  Atkinson   . 

54 

APPENDIX.  303 

The  Library  is  also  indebted  to  the  publishing  houses  of  Blakiston, 
Saunders,  Lippincott,  Davis,  and  Lea  for  gifts  of  new  publications,  and  to 
many  of  the  Fellows  for  a  great  number  of  journals  and  pamphlets. 

Thirty-six  of  the  new  publications  added  to  the  Library  have  been  written 
or  edited  by  Fellows  of  the  College. 

In  April  last  the  valuable  collection  of  rare  books  made  by  the  late  Dr. 
J.  Stockton  Hough  was  offered  for  sale,  and  many  Fellows  of  the  College 
were  very  desirous  that  it  should  be  procured  for  the  Library.  The  energetic 
action  of  the  President  of  the  College,  who  made  a  personal  visit  to  New 
York,  and  the  liberality  of  Dr.  George  Fales  Baker,  who  contributed  $500, 
Dr.  S.  Weir  Mitchell,  who  contributed  $300,  and  Dr.  J.  K.  Mitchell,  who 
contributed  $200,  made  it  possible,  with  the  additional  funds  at  the  disposal 
of  your  Committee,  to  secure  the  collection.  It  consisted  of  3247  volumes 
and  2070  pamphlets,  reprints,  etc.,  and  included  rare  and  valuable  works 
on  medicine,  bibliography,  etc.,  many  of  them  of  very  old  date.  To  deter- 
mine which  were  non-medical  works  or  duplicates  each  was  examined  by 
the  Honorary  Librarian  and  Librarian,  and  compared  with  the  catalogue 
of  the  Library,  and  1500  volumes  and  1039  pamphlets  were  retained.  Some 
of  the  more  important  pamphlets  were  bound  in  49  volumes,  making  an 
addition  of  1549  books  to  the  Library.  The  following  statement  by  the 
Librarian  will  give  some  idea  of  the  great  value  of  this  collection.  "  515 
of  the  volumes  were  printed  before  the  year  1700.  76  (known  as  incunabula) 
were  printed  in  the  fifteenth  century,  175  in  the  sixteenth,  and  264  in  the 
seventeenth.  Of  the  rarity  of  some  of  them,  the  following  titles,  with 
accompanying  notes  by  Dr.  Hough,  will  afford  an  illustration :" 

Bernard  de  Gordon.  Fleur  de  Lys  en  Medecine.  Lyon,  1495.  Sm.  fo. 
[An  exceedingly  rare  book.  The  first  and  only  edition  in  French  in  the 
fifteenth  century.     Purchased  for  117  marks.] 

Joh.  Ketham.  Fasciculo  di  Medecina  vulgare.  Venetia,  1508.  Sui.  fo. 
[Only  two  copies  known  of  this  edition,  this  and  one  in  the  Public  Library 
of  Venice.  It  is  rarer  than  any  Latin  or  Italian  edition  of  the  fifteenth  or 
sixteenth  centuries.     Purchased  for  300  francs  ] 

Simon  Genuensis.  Synonyma.  Milan,  1473.  [First  edition  of  the  first 
medical  dictionary.     Extremely  rare.     Purchased  for  $11.00.] 

Benevenuti  Grassi.  De  Oculis  Eorumque  Egritudinibus  &  Curis  Feliciter 
Incipit.  [Ferrariae,  1474.]  Sm.  4to.  [First  edition  of  the  first  book  printed 
on  diseases  of  the  eye.     It  is  of  extreme  rarity.     Cost  110  francs.] 

Ambrose  Parfi.  Briefe  collection  de  I'Administration  Anatomique. 
Paris,  1550.  12mo.  [On  the  flyleaf  of  this  book,  written  in  French  in  1867, 
and  signed  Munaret,  are  a  number  of  notes  showing  the  rarity  of  this  work 
He  first  mentions  that  Malgaigne  had  only  been  able  to  discover  two  copies, 
of  this  edition,  one  slightly  mutilated,  the  projierty  of  M.  Champion  de 


304  APPENDIX. 

Bar-le-Duc,  the  other,  a  fine  and  complete  copy,  in  the  Ribliothique  Maza- 
rain,  No.  29,707.  He  then  goes  on  to  say  that  while  hunting  for  an  old  book 
in  Lyon  he  discovered  this  third  copy,  and  after  having  collated  and  com- 
pared it  with  the  one  at  Paris,  he  is  bold  enough  to  say  that  it  is  its  equal, 
and  further  on,  that  the  "restoration"  of  this  precious  volume  has  been 
made  by  Bruyere  (one  of  the  famous  French  binders)  at  a  cost  of  40  francs. 
The  work  is  bound  in  cruslied  Levant  morocco,  outside  plain,  inside 
gold  tooling.] 

Dioscorides.  De  Materia  Medica.  Colle,  1478.  fo.  [First  book  printed 
at  Colle.    Cost  500  marks.] 

Bagellardus.  De  Infantium  aegritudinibus  et  remedis.  Patavii,  1487. 
Sm.  4to.  [The  second  edition  of  the  first  book  printed  on  the  diseases  of 
children.     (First  edition,  1472.)     Cost  50  marks.] 

Champerius.  Index  librorum  in  hoc  volumine  contentorum ;  Symphoriani 
Champerii  libelli  duo.  Primus  de  medicinae  claris  scriptoribus  in  quinque 
partibus  tractatus.  [Lugduni,  1506.]  Cost  $35.00.  [An  extremely  rare 
book.  The  first  edition  of  the  first  medical  biography,  also  bibliography, 
published.] 

Isaac.  Tractatus  de  particularibus  diaetis.  Padua,  1487.  [An  exceed- 
ingly rare  book.    First  edition  of  the  first  book  printed  on  diet.] 

Johannes  Peyligk.  Philosophiae  Naturalis.  Liptzensi,  1499.  fo.  [The 
first  book  published  with  anatomical  plates  of  individual  organs.  These 
plates  copied  from  the  edition  1498  of  Mundinus.  This  is  one  of  the  rarest 
of  rare  books,  worth  at  least  $100.  I  have  never  seen  it  in  any  catalogue 
or  elsewhere  for  sale.     Stockton  Hough,  1900.] 

The  non-medical  and  duplicate  books  of  the  collection  were  disposed  of 
in  October  to  the  Library  of  the  University  of  Pennsylvania  for  $1500. 

The  number  of  visitors  to  the  Library  during  the  year  was  4596,  185  less 
than  during  1900.  12,462  books  were  furnished  by  the  Librarian  for  con- 
sultation in  the  Library,  2020  more  than  during  last  year,  and  many  more 
were  taken  directly  from  the  shelves  by  Fellows  of  the  College.  2556  books 
were  taken  out,  an  increase  of  145. 

Fellows  engaged  in  research  in  the  Library  have  been  greatly  incon- 
venienced by  the  discontinuance  of  the  Index  Medicus  of  the  Surgeon- 
General's  office.  The  Index  published  in  Paris  has  been  found  a  very  un- 
satisfactory substitute,  and,  moreover,  seems  likely  to  be  discontinued  also. 
The  Librarian  has  suggested  that  a  card  index  could  be  formed  if  cataloguers 
could  be  employed  to  subject-index  all  original  articles  and  clinical  lectures 
in  the  journals  received  by  the  College;  the  cards  to  be  kept  in  a  separate 
case  and  the  indexing  to  be  continued  back  to  the  period  when  the  publi- 
cation of  the  Index  Medicus  ceased.  The  interest  of  a  fund  of  $20,000  or 
$30,000  would  be  needed. 
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At  the  risk  of  wearying  the  Fellows  with  endless  reiteration,  your  Com- 
mittee must  refer  again  to  the  ever-recurring  subject  of  shelving,  which  will 
not  down.  With  the  books  stored  in  nine  different  rooms  and  five  galleries, 
the  classification  and  numbering  repeated  in  three  libraries,  the  room  even 
for  storage  wellnigh  exhausted,  and  a  flood  of  new  books  always  pouring 
in,  Fellows  who  use  the  Library  much  and  are  familiar  with  its  working 
will  appreciate  the  labor,  care,  and  skill  required  on  the  part  of  the  Librarian 
and  his  assistants  to  prevent  the  Library  from  falling  into  inextricable  con- 
fusion. The  congestion  will  be  temporarily  somewhat  relieved  by  the  use 
of  the  cases  in  the  committee  room  and  the  space  above  the  toilet  room, 
which  will  make  it  possible  to  store  the  books,  though  at  great  incon- 
venience at  their  average  rate  of  increase,  for  about  two  years  ;  but  it  i& 
only  too  evident  that  it  will  be  absolutely  necessary  to  do  something  radi- 
cal in  the  way  of  increasing  the  capacity  of  the  College  building  in  the 
near  future.  Our  Library  is  believed  to  rank  third  among  the  medical 
libraries  of  the  world,  and  is  a  valuable  possession  of  which  the  Fellows  of 
the  College  may  well  be  proud. 

George  C.  Harlan,  M.D., 

Chairman. 


LIST  OF  PAPERS:   SECTION  ON  OPHTHALMOLOGY, 


December,  1900. 


A  Case  of  Myosis  and  Ptosis  Due  to  Gunshot  Injury  of  the  Right  Cer- 
vical Sympathetic  Received  Five  Years  ago,  by  Dr.  G.  C.  Harlan. 

A  Case  of  Subluxation  Downward  and  Inward  of  Each  Lens,  by  Dr. 
James  Thorington. 

Restoration  of  Useful  Vision  in  a  Complicated  Case  of  Acute  Inflamma- 
tory Glaucoma  of  Ten  Days'  Duration,  with  Visual  Acuity  Reduced  to  the 
Perception  of  Light,  by  Dr.  C.  A.  Veasey. 

Tuberculosis  of  the  Conjunctiva  in  a  Healthy  Child  Thirteen  Years  of 
Age,  by  Dr.  H.  F.  Hansell. 

A  Piece  of  Iron  Embedded  in  Inflammatory  Exudate  Removed  from  the 
Vitreous  by  Forceps  after  Failure  of  Magnet,  by  Dr.  William  M.  Sweet. 


January,  1901. 

A  Case  of  So-called  Inflammatory  Coloboma,  by  Dr.  John  T.  Carpenter. 

A  Case  of  Exophthalmos,  the  Result  of  Osteoporosis,  by  Dr.  P.  N.  K. 
Schwenk  (by  invitation). 

Carcinomatous  Degeneration  of  a  Papilloma  of  the  Bulbar  Conjunctiva, 
by  Drs.  S.  D.  Risley  and  E.  A.  Shumway. 

A  Case  of  Inflammatory  Glaucoma  Presenting  Unusual  Features,  by  Dr. 
S.  D.  Risley. 

A  Case  of  Glioma  of  the  Retina,  by  Drs.  M.  W.  Zimmerman  and  B.  K. 
Chance. 

A  Case  of  Circinate  Retinitis,  by  Dr.  G.  E.  de  Schweinitz. 

Technique  of  the  Hotz-Anagnostakis  Entropion  Operation,  by  Dr.  G.  C. 
Harlan. 

Fcbruarij,  1901. 

A  Case  of  Synchysis  Scintillans,  by  Dr.  William  Zentmayer. 
A  Ca.se  of  Paresis  of  the  Left  Internal  Rectus  Following  Diphtheria,  by 
Dr.  G.  Oram  Ring. 

Melanotic  Sarcoma  of  the  Choroid,  by  Dr.  John  T.  Carpenter. 
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Binocular  Hemianopsia  and  Optic  Nerve  Atrophy  in  a  Case  of  Diabetes 
Mellitus,  by  Dr.  H.  F.  Hansell. 

A  Case  of  Black  Cataract,  by  Dr.  S.  D.  Rialey. 

Extraordinary  Calcareous  Deposit  in  the  Tarsal  Conjunctiva,  by  Dr.  S. 

D.  Risley. 

Some  Unusual  Choroidal  Lesions  Associated  with  Pregnancy,  by  Dr.  G, 

E.  de  Schweinitz. 

A  Case  of  Normal  Combined  Cataract  Extraction,  in  which  the  Anterior 
Chamber  was  not  Re-formed  until  the  Thirty-second  Day,  by  Dr.  G.  E. 
de  Schweinitz. 

March,  1901. 

A  Case  of  Recurring  Hemorrhage  In  the  Anterior  Chamber,  by  Dr.  B. 
Alex.  Randall. 

A  Case  of  Degeneration  of  the  Pigmentary  Layer  of  the  Retina,  by  Dr. 
G.  C.  Harlan. 

Results  of  Extraction  of  Steel  from  Vitreous,  by  Dr.  William  Thomson. 

Three  Cases  of  Intoxication  Amblyopia  with  Retinal  Hemorrhages,  by 
Dr.  William  Zentmayer. 

Rupture  of  the  Sphincter  of  the  Iris  and  V-shaped  Rupture  of  the  Cho- 
roid, by  Dr.  G.  E.  de  Schweinitz. 

Three  Cases  of  Rupture  of  the  Iris  from  Contusion  of  the  Eyeball,  by 
Dr.  William  M.  Sweet. 

Subconjunctival  Dislocation  of  the  Lens,  by  Dr.  G.  E.  de  Schweinitz. 

Treatment  of  Pterygium  by  the  Szokalski  Ligature,  by  Dr.  G.  C.  Harlan. 

April,  1901. 

Right  Oculomotor  Paralysis  and  Left  Trifacial  Paralysis,  by  Dr.  C.  A. 
Veasey. 

A  Case  of  Abscess  of  the  Orbit  from  Diseases  of  the  Ethmoid ;  Curetting 
Through  the  Orbit  and  Drainage  Through  the  Nose,  by  Dr.  G.  C.  Harlan. 

Iridectomy  in  Case  of  Obliteration  of  the  Anterior  Chamber,  by  Dr.  G. 
C.  Harlan. 

Hemophilic  Extravasation  into  the  Conjunctiva,  Antrum,  and  Cheek,  by 
Dr.  S.  Lewis  Ziegler. 

Recurring  Hemorrhages  from  the  Ciliary  Body,  by  Dr.  S.  Lewis  Ziegler. 

Purulent  Choroiditis,  by  Dr.  John  T.  Carpenter. 

Use  of  Pilocarpine  in  the  Treatment  of  Inflammations  of  the  Eye,  by 
Dr.  H.  F.  Hansell. 

A  Case  of  Methyl-alcohol  Amaurosis,  the  Pathway  of  Entrance  of  the 
Poison  being  the  Lungs  and  Cutaneous  Surface,  by  Dr.  G.  E.  de  Schweinitz. 

New  Lantern  Test  for  Detecting  Color  Blindness,  by  Dr.  William  Thom- 
son. 
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October,  1901. 

Blindness  from  Congenital  Deformity  of  the  Occiput,  by  Dr.  Charles  A. 
Oliver. 

Three  Cases  of  Relapsing  Traumatic  Bullous  Keratitis,  by  Dr.  G.  E.  de 
Schweinitz. 

The  Thorner  Stationary  Ophthalmoscope,  by  Dr.  H.  F.  Hansel). 

The  Hirschberg  Sideroscope,  by  Dr.  William  M.  Sweet. 

William  M.  Sweet, 

Clerk  of  Section. 


LIST  OF  PArERS:   SECTION  OX  OTOLOGY  AND 
LARYNGOLOGY. 


Tieatuient  of  Chronic  Laryngitis,  by  Dr.  P.  S.  Donnellan. 

Mastoid  Operations,  by  Dr.  George  H.  Stout. 

On  Localization  of  Sound,  with  Especial  Reference  to  Unilateral  Deaf- 
ness, by  Dr.  B.  Alex.  Randall. 

Report  on  Nasal  Septum  as  Found  in  Skulls  of  Forty  Mound-builders, 
by  Dr.  George  B.  Wood. 

Notes  on  a  Case  of  Excised  Jugular  Sinus,  by  Dr.  B.  Alex.  Randall. 

Treatment  of  Saddle-back  Nose  by  the  Insertion  of  a  Gold  Plate  (illus- 
trated by  patient,  skiagraph,  and  plaster  model),  by  Dr.  E.  B.  Gleason. 

Report  on  a  Case  of  Idiopathic  Hemorrhage  from  the  Larynx,  by  Dr. 
<jeorge  B.  Wood. 

Retropharyngeal  Abscess,  with  Report  of  a  Case,  by  Dr.  Jos.  S.  Gibb. 

Operations  for  Mastoid  Disease  (by  invitation),  by  Dr.  Clarence  J.  Blake, 
of  Boston. 

A  Radical  Mastoid  Operation  upon  an  Infant  of  Six  Months,  by  Dr. 
Charles  H.  Burnett. 

Notes  on  Some  Recent  Mastoid  Operations,  by  Dr.  B.  Alex.  Randall. 

Brief  Report  on  Recent  Mastoid  Operations,  by  Dr.  Arthur  Ames  Bliss. 

Remarks  on  Recurrent  Papilloma  of  the  Larynx  and  on  the  Means  of 
Preventing  Such  Recurrence,  by  Dr.  E.  L.  Vansant. 

An  Unusual  Case  of  Sinus  Disease,  by  Dr.  Arthur  Ames  Bliss. 

Results  of  a  Mistake  in  Putting  up  a  Prescription  for  Adrenalin  Chlo- 
ride to  be  Used  as  a  Nasal  Spray,  by  Dr.  Charles  H.  Burnett. 

Hemorrhagic  Myxoadenofibroma  of  the  Nasopharynx,  by  Dr.  Alex.  W. 
MacCoy. 

Fibroma  of  Nasopharynx,  with  Sarcomatous  Areas,  by  Dr.  Alex.  W. 
MacCoy. 

Recurring  Polypus  of  the  Xose,  by  Dr.  George  Morley  Marshall. 

Result  of  Mastoid  Operation,  by  Dr.  E.  B.  Gleason. 

Ca.se  Illustrating  Results  of  Injury  to  Nasal  Bones,  by  Dr.  E.  B.  Gleason. 

A  Case  of  Pharyngitis  Caused  by  Rhus  Toxicodendron,  by  Dr.  Arthur 
B.  Watson. 

Syphilitic  Ulceration  of  the  Pharyngeal  Vault,  by  Dr.  P.  S.  Donnellan. 

A  Case  of  Stenosis  of  the  Larvnx,  bv  Dr.  Arthur  Ames  Bliss. 


310  APPENDIX. 

Exhibition  of  New  Instruments,  by  Dr.  E.  L.  Vansant. 

Traumatic  Deformity  of  Nose,  with  Operation,  by  Dr.  P.  S.  Donnellan. 

Sequestrum  from  Auditory  Canal  of  Two-year  Old  Child,  by  Dr.  Charles 
H.  Burnett. 

A  Case  Illustrating  Method  of  Operation  and  Eesults  of  Treatment  in 
Mastoid  Caries,  with  Abscess,  by  Dr.  E.  B.  Gleason. 

Recent  Eupture  of  Drumhead  Treated  by  Application  of  Blake's  Paper 
Patch,  by  Dr.  Joseph  Price  Tunis  (by  invitation). 

Fibroid  Growth  in  the  Larynx,  by  Dr.  Walter  Roberts. 

Papilloma  of  Right  Vocal  Cord,  by  Dr.  E.  L.  Vansant. 

Frank  Woodbory, 

Clerk  of  Section. 


LIST  OF  PAPERS:  SECTION  ON  GENERAL 
MEDICINE. 

December  1,  1900,  to  December  1,  1901. 


Papers  Read. 


Report  of  a  Case  of  Malignant  Endocarditis,  by  Dr.  D.  J,  Milton  Miller. 

The  Association  of  Chronic  Jaundice,  with  Gastroptosis,  with  the  Report 
of  a  Case  and  the  Exhibition  of  the  Patient,  by  Dr.  J.  Dutton  Steele. 

Two  Cases  of  Aortic  Disease,  with  Specimens,  by  Dr.  Joseph  Sailer. 

A  Complicated  Case  of  Facial  Palsy,  by  Dr.  William  G.  Spiller. 

Methods  of  Examining  the  Gastric  Contents,  by  Dr.  D.  L.  Edsall. 

Vascular  Degeneration  as  a  Family  Disease  and  its  Relation  to  Migraine, 
by  Dr.  D.  J.  McCarthy. 

Primary  Tuberculosis  of  the  Pericardium,  by  Dr.  David  Riesman. 

A  Case  of  Endocarditis  Resulting  from  Typhoid  Fever,  by  Dr.  J.  A. 
Scott. 

A  Patient  with  Marked  Enlargement  of  the  Liver  and  Spleen,  by  Dr.  A. 
O.  J.  Kelly. 

A  Case  of  Aneurism  of  Thirteen  Years'  Standing  Recently  Successfully 
Operated  upon  for  the  Removal  of  a  Huge  Cyst  of  the  Broad  Ligament,  by 
Dr.  S.  McC.  Hamill. 

A  Case  of  Aortic  Regurgitation,  with  Flint  Murmur,  by  Dr.  Joseph 
Sailer. 

A  Case  of  Median  Nerve  Paralysis  from  a  Gunshot  Injury,  by  Dr. 
William  G.  Spiller. 

Use  of  Gelatin  for  the  Arrest  of  Hemorrhage,  and  A  Contribution  to 
the  Clinical  Manifestations  of  Exophthalmic  Goitre,  by  Dr.  Joseph  Sailer. 

Splenic  Anfemia,  by   Dr.  D.  D.  Stewart. 

Report  of  a  Case  of  Aneurism  of  the  Arch  of  the  Aorta  which  Ruptured 
into  the  Pericardium,  by  Dr.  J.  A.  Scott. 

A  Case  of  Malignant  Endocarditis  and  Brain  Abscess,  with  Unilateral 
Kernig's  Sign,  by  Dr.  Joseph  Sailer. 

Iodic  Purpura,  by  Dr.  Alfred  Stengel. 

A  Discussion  by  Drs.  F.  A.  Packard,  J.  P.  Crozer  Griffith,  Alfred  Stengel, 
and  J.  K.  Mitchell  upon  Methods  of  Keeping  Case  Records  in  Private 
Practice. 
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Two  Cases  of  Aneurism  of  the  Descending  Portion  of  the  Arch  of  the 
Aorta,  by  Drs.  Sailer,  Pfahler,  and  Shields. 

A  Case  of  Acromegaly,  by  Dr.  A.  A.  Eshner. 

Experimental  Investigation  into  the  Causes  and  the  Treatment  of  Dia- 
betes Mellitus,  by  Dr.  Alfred  C.  Croftan,  by  invitation. 

Cases  Shuwii. 

A  Case  of  Probable  Localized  Interlobar  Pleurisy,  by  Dr.  F.  A.  Packard. 

A  Case  of  Chronic  Jaundice,  with  Gastroptosis,  by  Dr.  J.  Dutton  Steele. 

A  Case  of  Right  Facial  Palsy  followed  by  Transitory  Paralysis  of  the 
Right  Upper  Limb,  by  Dr.  William  G.  Spiller. 

A  Case  of  Traumatic  Paralysis  of  the  Infra-orbital  Division  of  the  Fifth 
Nerve,  by  Dr.  Henry  M.  Fisher. 

A  Case  of  Arthropathy  without  Symptoms  of  Spinal-cord  Disease,  by 
Dr.  Joseph  Sailer. 

A  Case  of  Aneurism  of  the  Descending  Portion  of  the  Aorta,  by  Dr.  J. 
A.  Scott. 

(1)  A  Case  of  Amyotrophic  Lateral  Sclerosis  of  the  Scapulohumeral 
Type;  (2)  A  Case  of  Isolated  Paralysis  of  the  Anterior  Tibial  Muscle,  by 
Dr.  William  G.  Spiller. 

A  Case  of  Spleno-myelogenous  Leukremia,  with  a  Greatly  Enlarged 
Spleen,  by  Dr.  D.  J.  Milton  Miller. 

An  Atypical  Case  of  Disseminated  Sclerosis,  by  Dr.  William  G.  Spiller. 

An  Interesting  Case  of  Aneurism,  by  Dr.  H.  A.  Hare. 

(1)  A  Patient  with  a  Condition  Simulating  Carotid  Aneurism  ;  (2)  A  Case 
of  Pernicious  Anajmia  with  Peculiar  Pigmentation  of  the  Skin,  by  Dr.  F. 
A.  Packard. 

(1)  A  Patient  with  Amytrophic  Lateral  Sclerosis  of  Unilateral  Type  ;  (2) 
A  Case  Showing  Increase  of  the  Supra-orbital  Reflexes,  by  Dr.  D.  J 
McCarthy. 

Specimens  Shown. 

A  Specimen  Showing  Extensive  Vegetations  on  the  Pulmonary  Valves 
Alone,  from  a  Case  of  Malignant  Endocarditis,  by  Dr.  D.  .1.  Milton  Miller. 

A  Specimen  Showing  the  Ball-valve  Action  of  a  Gallstone  in  the  Common 
Duct,  with  a  Greatly  Dilated  Duct  and  Gall-bladder,  and  a  Multilocular 
Abscess  of  the  Liver,  by  Dr.  F.  A.  Packard. 

A  Specimen  of  Calcium  Phosphate  Urinary  Calculus,  by  Dr.  Henry  M. 
Fisher. 

Specimens  from  Two  C:iscs  of  Aortic  Disease,  by  Dr.  .loseph  Sailer. 

Specimen  Showing  Tliniiribosis  of  the  Right  Innominate,  External  and 
Internal  Jugular,  Subclavian  and  Axillary  Veins  from  a  Case  of  Aortic  and 
Mitral  Disease,  by  Dr.  D.  J.  Milton  Miller. 
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Specimen  of  Aneurism  of  the  Arch  of  the  Aorta  which  Ruptured  into 
the  Pericardium,  by  Dr.  J.  A.  Scott. 

Specimen  from  a  Case  of  Malignant  Endocarditis  and  Brain  Abscess,  with 
Unilateral  Kernig's  Sign,  by  Dr.  Joseph  Sailer. 

Sample  of  Green  Urine,  by  Dr.  A.  A.  Eshner 

Samuel  McC.  Hamill, 

Clerk  of  Section. 


LIST  OF  PAPERS:  SECTION  ON  GYNECOLOGY. 


December  20,  1900. 

A  Case  of  Coesarean  Sectiou,  by  Dr.  George  M.  Boyd. 
A  Report  of  Two  Cases : 

(a)  Fulminating  Peritonitis. 

(6)  Carcinoma  of  the  Caecum,  by  Dr.  R.  P.  McReynolds  (by  invita- 
tion). 
Demonstration  of  Cystoscope  Instruments,  with  Remarks  on  Cystitis,  by 
Dr.  J.  M.  Baldy. 

January  17,  1901. 

The  Treatment  of  Prolapsus  Uteri,  by  Dr.  E.  E.  Jlontgomery. 
Cancer  of  the  Cervix  and  Pelvis  Following  Supravaginal  Hysterectomy, 
by  Dr.  C.  P.  Noble. 
Cases  of  Ovarian  Cyst,  by  Dr.  George  E.  Shoemaker. 

February  2\,  1901. 

Varicocele  of  the  Broad  Ligament,  by  Dr.  John  B.  Shober. 

Ovariotomy  in  the  Eightieth  Year,  by  Dr.  Wilmer  Krusen. 

Results  in  Treatment  of  Cancer  of  the  Cervix  and  the  Unreliability  of 
Statistics  of  the  Same,  by  Dr.  J.  M.  Baldy. 

The  Occurrence  of  Fibroid  Tumors  in  Four  Sisters,  Mother,  Grand- 
mother, and  Aunt,  by  Dr.  H.  D.  Beyea. 

Three  Dangerous  Operations — Repair  of  a  Lacerated  Cervix,  Dilatation, 
and  Curettement,  by  Dr.  .John  B.  Deaver. 

A  Case  of  Septic  Infection  Resulting  in  Premature  Labor,  Peritonitis, 
and  Death,  by  Dr.  John  H.  Girvin. 

March  21.  1901. 

Partial  Hysterectomy  for  Streptococcic  Puerperal  Infection  and  Necrosis 
of  the  Uterus,  by  Dr.  B.  C.  Hirst. 

Report  of  a  Ca;sarean  Section  in  a  Case  of  Obliquely  Contracted  Pelvis, 
by  Dr.  W.  Reynolds  Wilson. 

A  Case  of  Ruptured  Interstitial  Ectopic  Gestation,  by  Dr.  R.  P. 
McReynolds. 
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Ajml  18,  1901. 

The  Value  of  Hegar's  Sign  in  Differentiating  Pregnancy  from  Uterine 
Myoma,  by  Dr.  Robert  G.  Le  Conte. 
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PREFACE. 


The  experiments,  the  results  of  which  are  recorded  iu  the 
succeeding  pages,  were  begun  in  the  spring  of  1899,  iu  the 
laboratories  of  the  Jefferson  ^Medical  College  Hospital,  of  Phila- 
delphia. During  the  following  summer  the  work  was  continued 
in  the  I^aboratory  of  Experimental  Pathology  of  the  University 
of  Vienna.  For  permission  to  work  in  the  latter  laboratory  the 
writer  is  indebted  to  Geheimrath  Prof.  Dr.  Knoll  and  to  his 
very  able  First  Assistant,  Dr.  Biedl,  to  whom  he  particularly 
desires  to  express  his  thanks  for  many  kindnesses.  In  the  early 
spring  of  the  following  year  the  investigations  were  resumed  at 
the  laboratories  of  the  Jefferson  Medical  College  Hospital,  where 
every  opportunity  was  afforded  the  writer  to  carry  on  his  experi- 
ments by  his  honored  former  teacher  and  colleague,  Prof.  W. 
M.  L.  Coplin,  who  frequently  took  upon  himself  the  burden  of 
routine  laboratory  work,  in  order  that  the  author  might  be  free 
to  pursue  his  studies.  During  the  past  winter  the  investigations 
have  been  carried  on  in  the  Laboratories  of  Pathology  and  Bacte- 
riology of  the  Atlanta  College  of  Physicians  and  Surgeons.  In 
this  connection  the  writer  wishes  to  express  his  deep  appreciation 
of  the  valuable  assistance  rendered  to  him,  while  working  in  the 
last-named  laboratory,  by  Dr.  C.  E.  J.  Smith  and  by  Mi:  Leon 
Weis,  at  that  time  an  undergraduate  in  the  Atlanta  College  of 
Physicians  and  Surgeons. 
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Although  cliiriiiii  tlic  periods  mentioned  the  writer  was  almost 
constantly  engaged  in  this  work,  it  must  be  confessed  that  the 
results  appear  meagre  and  disappointing  when  the  few  substances 
experimented  with  are  compared  with  the  vast  number  of  those 
capable  of  setting  up  abnormal  processes  in  animal  structures. 
Notwithstanding  this,  the  author  ventures  to  express  the  hopfe 
that  these  investigations  may  be  of  some  value  to  future  laborers 
in  the  field  of  pathologic  histology,  particularly  as  they  seem  to 
indicate  that  with  the  advance  in  technical  methods  it  will  be 
possible  at  no  distant  day  to  accurately  determine  the  nature  of 
all  disease-producing  causes  by  the  character  of  the  lesions  induced 
in  the  tissues. 
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PART  I. 

TECHNICAL  METHODS. 


It  has  veiy  often  occurred  that  investigators  in  recording  their 
experiments  have  failed  to  state  in  a  distinct  and  clear  manner 
the  technical  methods  employed  by  them,  and  as  a  consequence 
subsequent  observers  have  not  infrequently  failed,  either  wholly 
.  or  in  part,  to  corroborate  their  results.  For  this  reason  it  appears 
to  the  writer  that  a  brief  I'esume  of  the  methods  employed  by  him 
during  the  course  of  his  work  will  not  be  without  value. 

Great  care  was  always  exercised  to  avoid  causing  unnecessary 
pain  to  the  dogs  experimented  upon.  Shortly  before  the  use  of 
any  of  the  irritating  substances  that  were  administered  to  them 
the  animals  were  invariably  given  a  large  hypodermatic  injection 
of  morphine,  and  in  all  instances  where  operative  procedures  were 
required,  or  where  an  unusual  amount  of  pain  would  have  resulted 
from  the  manipulations,  ether  was  in  addition  exhibited.  After 
the  experiments  were  finished,  if  the  animal  did  not  die  as  a 
result,  chloroform  was  given  until  death  was  produced.  In  all 
instances  the  animal  was  instantly  opened  following  death,  but  in 
a  few  cases  where  the  dogs  died  during  the  night  a  post-mortem 
examination  was  not  made  until  the  following  morning.  With 
great  care,  and  always  avoiding  pressure  or  force  of  any  kind 
upon  the  walls,  the  large  bowel  was  removed,  and  without  com- 
ing in  contact  with  any  fluid,  or  other  substance,  was  immediately 
placed  in  a  fixing  solution.  At  the  time  of  the  beginning  of  these 
investigations  numerous  experiments  were  made  to  determine  the 
best  method  of  keeping  the  wall  of  the  bowel  stretched  during  the 
time  that  it  was  kept  in  the  fixative,  and  in  the  sul)sequent  alcoholic 
solutions,  as   it  was  found   that  as  soon   as   the  specimens  were 
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immiTst'd  the  niuscular  .structuros  eontiunod  within  them  always 
contracted  and  caused  great  distortion.  After  numerous  trials  the 
following  plan  was  adojited  :  ^Vs  soon  as  the  intestine  was  cut  open 
one  of  its  ends  was  pinned  to  a  thin  piece  of  board  by  means  of 
tacks,  and  then  ^rasping  the  other  end  of  the  bowel  the  walls  were 
stretched  to  a  moderate  degree ;  tacks  were  then  fastened  along 
and  around  its  edges  at  whatever  points  were  necessary  to  hold- 
it  in  this  position.  It  is,  of  course,  true  that  the  tissues  in  the 
immediate  neighborhood  of  the  tacks  are  not  suitable  for  micro- 
scopic examination,  but  with  a  little  care  there  was  no  difficulty 
in  so  placing  them  that  the  most  interesting  portions  of  the  lesions 
were  entirely  unaffected. 

At  first  a  large  number  of  different  fixing  solutions  were  tried, 
to  enumerate  all  of  which  would  be  entirely  profitless ;  suffice  it 
to  say  that  excellent  results  were  gotten  by  the  use  of  both  Flem- 
ming's  and  Hermaun's  solutions,  and  also  by  the  use  of  corrosive 
sublimate  alone,  and  the  various  mixtures  containing  it.  How- 
ever, after  much  investigation  the  cori'osive  sublimate  mixture 
of  Beusley,  employed  by  liim  for  the  study  of  the  prozymogen 
granules  in  the  cat's  stomach,  was  found  to  be  most  generally 
applicable.  The  reasons  for  this  selection  are  that  while  the 
osmic  mixtures  just  referred  to  preserve  the  morphologic  con- 
stituents of  cells  most  admirably,  it  is  impossible  to  obtain 
after  their  use  some  of  the  microchemic  reactions  of  the  gran- 
ules of  certain  cells,  and  none  of  the  other  corrosive  sublimate 
mixtures  preserve  the  structure  of  the  cells,  and  at  the  same  time 
permit  their  chemic  investigation  so  well  as  the  mixture  selected. 
Bensley's  solution  is  made  as  follows  : 

One  to  two  per  cent,  bichromate  of  potassium  in  water. 
Saturate  solution  of  corrosive  sublimate  in  alcohol. 

Equal  parts  of  these  two  solutions  are  mixed  together  just  before 
u.se,  and  the  tissue  is  immersed  in  the  mixture  for  from  one-half  to 
two  hours.  The  tissues  are  next  washed  well  in  water,  deiiydrated, 
cleared,  and  eml)edded  in  paraffine  in  the  usual  way.  When  using 
large  blocks  of  paraffine  the  writer  has  foiuid  that  this  substance 
does  not  liarden  properly  when  cooled  rapidly,  as  is  generally 
recommended,  l)ut  tliat  it  assumes   most  excellent  cutting  consist- 
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ency  if  kept  at  about  37°  C.  for  a  day  or  two.  Sections  are  then 
cut ;  for  this  purpose  the  Minot-Blake  microtome  has  recently 
been  used,  and  with  a  sharp  knife  it  certainly  produces  the  most 
even  and  uniform  sections  that  the  writer  has  ever  seen.  After 
being  cut  the  sections  are  spread  and  fastened  to  the  slides  by 
Ohlmacher's  method ;  they  are  then  thoroughly  dried,  the  par- 
affine  is  dissolved  off  with  xylol,  the  corrosive  suljlimate  ciystals 
are  removed  with  tincture  of  iodine,  and  the  sections  are  soaked 
in  pure  alcohol  until  the  iodine  is  entirely  removed.  They  are 
then  ready  for  staining.  The  numerous  solutions  through  which 
the  sections  were  carried  were  kept  in  the  staining  jars  devised  by 
Coplin,  which  are  so  convenient  that  tlie  writer  thinks  special 
mention  should  be  made  of  them. 

For  the  purpose  of  staining  nearly  all  of  the  usual  methods,  and 
quite  a  number  of  special  ones,  were  employed  from  time  to  time, 
but  in  every  instance  a  greater  or  less  luunber  of  sections  were 
prepared  by  the  following  methods  : 

In  order  to  obtain  a  general  idea  as  to  the  state  of  the  tissues, 
specimens  were  always  first  stained  with  haniiatein,  the  writer's 
solution  of  which  is  prepared  as  follows  : 

Hjematoxylin     .........        1  gni. 

Alcohol 10  c.c. 

The  former  is  dissolved  in  the  latter,  and  500  c.c.  of  a  saturated 
solution  of  alum  in  water  is  added.  Boil,  and  while  in  this  state 
add  0.5  gm.  of  mercuric  oxide.  lu  a  few  moments  the  solution 
turns  to  a  dark,  rich  purple  color,  and  the  vessel  containing  it  is 
then  removed  and  cooled  rapidly.  After  cooling  the  solution  is 
filtered,  and  4  per  cent,  of  glacial  acetic  acid  is  added.  This  mix- 
ture keeps  excellently,  and  although  much  cheaper  it  is  in  every 
particular  equal  to  Mayer's  acid  hsemalum.  The  stain  may  be 
used  in  the  concentrated  form,  but  it  is  preferable  to  employ  it 
greatly  diluted  with  water,  or,  perhaps  better,  with  an  aqueous 
solution  of  alum,  and  to  allow  the  section  to  remain  in  it  over- 
night. In  this  way  an  almost  pure  nuclear  stain  is  obtained,  and 
one  which  can  scarcely  be  surpassed  by  any  of  the  coal-tar  colors. 
In  many  instances  the  specimens  were  counterstained  with 
eosin  after  previous  treatment  in  the  hsematein  stain.  The  solu- 
tion of   eosin   that    the    writer   has    constantly   employed    for    a 
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number  of  years  is  prepared  by  adding  alcohol-soluble  eosin 
and  water-soluble  eosin  (the  latter  is  also  soluble  in  alcohol)  to 
ordinary  9o  per  cent,  alcohol  to  the  point  of  saturation.  It  has 
been  found  that  with  a  solution  prepared  in  this  way  many  of  the 
morphologic  elements  of  tissues  may  be  readily  differentiated 
from  each  other — as,  for  example,  muscle  and  fibrous  tissues  are 
stained  in  such  different  tones  of  red  that  they  may  be  told  apart 
at  a  glance. 

Picric  acid  is  also  an  excellent  counterstain  for  hfematein  ;  it 
makes  the  tissues  look  clearer  than  any  other  plasma  stain. 

For  the  purpose  of  especially  studying  the  mitotic  figui'es  that 
are  so  abundant  in  the  deeper  portions  of  Lieberkuehn's  crypts, 
and  also  for  investigating  the  other  nucleated  structures  in  the 
tissues,  Benda's  hsematoxylin  method  was  found  to  be  most 
serviceable.  C'ounterstains  may  be  also  employed  after  sections 
have  been  colored  in  this  way,  but  inasmuch  as  the  stain  is  itself 
a  most  excellent  one  for  the  plasmatic  structures  of  cells,  this  is 
generallv  unnecessar)'. 

For  the  purpose  of  studying  fibrous  tissue  there  is  perhaps  no 
method  that  is  altogether  so  satisfactory  as  A"an  Gieson's.  In- 
stead of  Delafield's  hematoxylin  the  writer  always  uses  the  acid 
h;ematein,  to  which  reference  has  already  been  made ;  the  latter 
solution  is  preferable,  as  the  nuclei  are  alone  stained  by  it.  In 
tissues  prepared  in  this  way  the  connective  tissue  fibrils  appear 
under  the  microscope  with  diagrammatic  clearness,  and  the  otlier 
structures  are  also  well  shown. 

In  all  of  these  investigations  it  has  been  of  great  importance 
to  determine  the  extent  of  the  formation  of  mucin  in  the  glands, 
and,  thanks  to  that  most  eminent  technologist,  Mayer,  we  possess 
in  his  muchiematein  a  most  admirable  reagent  for  the  demonstra- 
tion of  this  substance.  This  stain  may  be  prepared  directly  from 
hiematein,  as  was  recommended  by  Mayer,  but  the  solution  de- 
vised by  the  writer  is  in  every  way  as  efficient,  and  much  less 
expensive.     It  is  made  as  follows  : 

Ilieiuatoxylin    .........     0.2  gni. 

Aluniiniuin  chloride  .         .         .         .         .         .         .      0. 1   " 

Glycerin   .         .         .         .         .         .         .         .         .  -50     c.c. 

Water .50      " 


TECHNICAL  METHODS.  23 

Mix  and  dissolve  tlie  first  two  iugredieuts  iu  the  last.  Boil. 
AVhile  boiling  add  0.2  gm.  of  mercunc  oxide.  The  mixture 
very  quickly  assumes  a  dark  purple  color.  It  is  then  cooled  and 
filtered.  This  stain  may  be  emj)loyed  in  a  concentrated  form,  or 
water  may  be  added  to  it  very  largely  before  it  is  used.  The  mucin 
assumes  almost  exactly  the  same  color  as  the  staining  solution — 
/.  e.,  it  presents  after  treatment  a  beautiful  rich  pui-ple  hue  ;  with 
the  exception  of  the  granules  found  in  mucinoblasts  no  other  struc- 
tures found  in  the  dog's  intestine  are  tinted  in  this  way  by  the  stain. 

One  of  the  most  useful  combinations  of  these  stains  consists  in 
treating  sections  M'ith  the  luematein  solution  first,  then  washing 
off  with  water,  staining  next  in  muchsemateiu,  and  after  passing 
through  water  and  alcohol  finally  counterstainiug  in  an  alcoholic 
solution  of  picric  acid.  A\'hen  tissues  are  prepared  in  this  way 
the  nuclei  have  a  dark  brownish  color,  the  mucin  appears  of  a 
bright  purple  hue,  and  the  surrounding  protoplasmic  structures 
are  dyed  in  varying  tones  of  yellow.  Perhaps  in  no  other  way 
can  such  a  general  conception  of  the  state  of  the  entire  intestinal 
wall  be  gained  so  clearly  and  so  quickly  as  from  an  examination 
after  the  tissues  have  been  stained  in  this  way. 

Inasmuch  as  the  intestinal  wall  contains  considerable  quantities 
of  elastic  tissue,  it  was  necessary  in  all  instances  to  differentiate 
these  structures  in  such  a  way  that  their  condition  might  be 
properly  examined  into.  In  order  to  do  this  Weigert's  stain  for 
elastic  tissue  was  in  the  beginning  always  employed,  but  later  the 
following  method  was  used  : 

During  these  investigations  a  series  of  accidents  led  the  writer 
to  discover  the  fact  that  hieraatein  solutions,  when  prepared  in  a 
certain  way,  have  a  remarkable  affinity  for  elastin,  and  that  this 
substance  may  be  differentiated  clearly  from  other  tissues  by  the 
employment  of  the  peculiar  stain  in  question  ;  and,  inasmuch  as 
the  results  obtained  by  its  use  appear  to  be  in  some  particulars 
superior  to  those  gotten  from  Weigert's  method,  the  former  has 
been  recently  usually  substituted  for  the  latter.  The  stain  is 
made  in  the  following  manner : 

Haeinatoxylin    .         .  .......     0. 2gm. 

Aluminium  chloride  .......      0.1    " 

Fifty  per  cent,  alcohol       ......  100  c.c. 
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Dissolve  the  liiematoxylin  aud  aluminium  cliloriilo,  and  then  care- 
fully bring  the  solution  to  a  boil  ;  0.6  gm.  of  mercuric  oxide  is 
now  slowly  ailded,  and  as  soon  as  the  mixture  assumes  a  dark 
purple  color  it  is  removed  from  the  flame  aud  cooled  ra}Mdly. 
The  stain  is  filtered,  and  one  drop  of  hydrochloric  acid  is  added. 
A  short  time  after  cooling  a  flocculent  precipitant  is  sometimes 
formed  in  the  solution  ;  this  is  immediately  dissolved  upon  the. 
addition  of  the  hydrochloric  acid.  The  stain  should  then  be  set 
aside  for  some  weeks,  as  it  will  not,  as  a  rule,  give  satisfactory 
results  at  once. 

The  writer  has  not  been  able  to  find  the  reason  for  this,  but 
the  change  does  not  appear  to  depend  upon  the  continued  ab- 
sorption of  oxygen  by  the  hiematein,  for  the  reason  that  no 
degree  of  artificial  oxidation  seems  to  quicken  the  result.  It 
must  be  admitted  that  this  stain  is  somewhat  capricious  in  its 
"  ripening,"  but  aft^r  this  has  been  once  accomplished  it  appears 
to  keep  indefinitely.  The  stain  is  used  by  immersing  thin  sections 
of  tissue  iu  it  for  from  five  to  ten  minutes,  and  then  washing 
off  for  about  a  minute  in  a  1  per  cent,  solution  of  nitric  acid  in 
alcohol  ;  the  acid  alcohol  is  then  thoroughly  removed  with  pure 
alcohol,  and  the  sections  are  cleared  aud  mounted.  The  elastic 
tissue  fibrils  are  stained  a  uniform  dark  purple  hue,  while  the 
other  tissues  are  colored  in  varying  tones  of  red.  This  method 
seems  to  offer  an  advantage  over  that  of  Weigert,  in  that  there  is 
not  so  much  tendency  to  color  the  neighboring  fibrils  of  collagen- 
ous tissue,  and  that  even  in  those  cases  where  this  does  occur  the 
tint  is  entirely  different.  This  stain  is  so  closely  related  chemi- 
cally to  Mayer's  mucha;matein  that  the  name  cla><h(einfifeia  natu- 
rally suggests  itself  for  it.  It  may  be  of  interest  in  this  connection 
to  remark  that  when  tissues  are  treated  with  Mayer's  muciciarmine 
and  afterward  with  an  alcoholic  solution  of  nitric  acid,  any  elastin 
that  may  l^e  present  stains  much  more  l)rilliantly  than  do  the  other 
structures,  and  this  method,  as  a  conse((ueuce,  may  be  used  for 
differentiating  between  them.  With  botii  of  these  stiiins  mucin 
is  always  decidedly  colored,  but  inasnuich  as  this  substance  is 
rarely  found  in  those  localities  where  elastic  tissue  occurs,  and 
is  morphologically  entirely  unlike  it,  there  is  no  possibility  of 
confusing  them. 
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Of  all  the  methods  for  the  demonstration  of  mncinoblasts'  and 
plasma  cells  there  is  none  which  is,  perhaps,  so  available  for  gen- 
eral work  as  the  writer's  carbol  tolnidin-blne,  the  reasons  for  this 
being  that  the  stain  is  perfectly  permanent,  and,  on  account  of  its 
neutral  reaction,  does  not  injure  the  delicate  nuclear  network  of 
cells.  This  stain  is  prepared  by  dissolving  from  1  to  2  per  cent,  of 
toluidin-blue  in  a  2  to  -i  per  cent,  solution  of  carbolic  acid  in  water. 
Sections  may  be  stained  for  from  a  half-rainute  to  several  days. 
Before  and  after  staining  the  tissues  should  be  always  washed 
thoroughly  in  water,  as  this  prevents  the  precipitation  of  particles 
of  the  dye  that  invariably  occurs  when  the  stain  is  brought  directly 
in  contact  with  alcohol.  After  washing  the  sections  may  be  dif- 
ferentiated, especially  if  thin,  in  ordinary  alcohol,  cleared  in  xylol 
or  cedar-wood  oil,  and  mounted  in  the  usual  way,  or  this  result 
may  be,  perhaps,  better  accomplished  by  treating  them  with  Unna's 
glycerin-ether  mixture  diluted  from  five  to  ten  times  with  watei' ; 
in  from  five  to  ten  minutes  the  process  is  completed  and  the  sec- 
tion is  then  quickly  washed  in  alcohol,  cleared  in  cedar-wood  oil 
or  xylol,  and  mounted  in  balsam.  In  this  way  the  gi-anules  in 
the  mncinoblasts  are  colored  red,  while  the  finer  particles  lying- 
in  the  protoplasm  of  the  plasma  cells  assume  a  dark  bluish 
color.  This  reaction  is  evidently  due  to  differences  in  the 
chemic  nature  of  the  granules  of  these  cells,  and  not,  as  Unna 
stated  when  speaking  of  his  alkaline  methylene-blue  solution, 
to  the  presence  of  different  coloring  agents  in  the  stain.  It 
should  here  be  .said  that  the  glycerin  mixture  of  Unna  above 
referred  to  cannot  be  prepared  very  conveniently  without  the 
apparatus  which  is  usually  only  found  in  a  chemic  laboratory, 
and  that  the  mixture  had  best  be  purchased  from  Gruebler,  or 
from  some  of  the  microscopic  dealers  in  this  country  wlio  supply 
his  reagents. 

In  many  instances,  especially  where  necrotic  changes  are  in 
progress,  it  becomes   of   much   importance   to   determine   if    the 

'  The  word  "  mucinoblast "  is  constantly  employed  in  this  essay  in  describing 
those  peculiar  cells  to  which  Ehrlich  gave  the  name  of  mast  cells.  If  we  may 
rely  on  microchemic  reactions  the  granules  in  these  cells  consist  of  mucin,  as  the 
writer  has  shown  in  another  place,  and  the  former  name  therefore  appears  much 
more  appropriate  than  the  latter. 
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tissues  react  to  dyes  in  the  usual  way — /.  <■.,  if  those  structures 
that  normally  take  the  basic  stain  and  those  that  are  colored  in 
health  by  acid  dyes  still  retain  these  peculiarities  in  a  normal 
manner ;  this  important  point  can  be  determined  in  no  better 
way,  nor  more  clearly,  tlian  by  staining  the  sections  for  from  a 
few  minutes  to  several  hours  in  the  carbol  toluidin-blue  solution 
already  referred  to,  afterward  washing  off  with  water,  then  quickly 
in  alcohol,  and  finally  immersing  the  tissues  for  a  few  seconds  in 
the  alcoholic  solution  of  both  water-  and  alcohol-soluble  eosin, 
to  which  reference  has  been  made.  After  the  treatment  in  this 
way  the  section  is  again  rinsed  in  alcohol,  cleared  in  xylol  or 
cedar-wood  oil,  and  finally  moimted  in  balsam.  All  those  struc- 
tures that  have  affinity  for  basic  dyes  are  stained  blue,  while  the 
eosin  colors  the  remaining  tissues  in  varying  tones  of  yellowish- 
red.  It  is  of  importance  in  all  cases  that  the  eosin  solution  should 
be  an  alcoholic  one,  as  it  does  not  abstract  the  basic  dye  so  readily, 
and,  in  addition,  produces  in  the  tissues  differential  effects  that 
are  never  obtained  when  the  stain  is  applied  dissolved  in  water. 

Fibrin  has  been  sought  for  by  staining  the  tissues  with  aniline 
gentian  violet  in  the  way  recommended  by  Weigert.  In  carrying 
out  the  process  the  usual  steps  have  been  followed,  but  it  may  be 
mentioned  that  the  writer  has  found  that  the  staining  solution 
may  be  preserved  indefinitely  by  adding  to  it  from  1  to  2  per 
cent,  of  tincture  of  iodine  in  which  a  small  quantity  of  corrosive 
sublimate  has  been  dissolved.  It  is  quite  possible,  though  it  has 
not  been  tried,  that  an  alcoholic  solution  of  iodide  of  mercury,  or 
even  of  corrosive  sul>limate,  would  accomplish  the  same  result. 
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At  the  time  when  the  writer  of  this  essay  l)egau  his  experiments 
on  the  large  intestines  of  dogs  a  tliorough  search  was  made  of  all 
available  literature  on  the  subject  of  the  anatomy  and  histology 
of  the  viscus  upon  which  the  investigations  were  to  be  conducted. 
This  examination  of  the  literature  revealed  the  fact  that  the  his- 
tologic descriptions  that  have  been  heretofore  given  of  the  dog's 
large  intestine  are  of  a  most  meagre  character,  and,  indeed,  on 
account  of  the  lack  of  proper  methods,  until  within  the  last  few 
years  there  were  some  details  concerning  which  accurate  observa- 
tions could  not  have  been  made.  During  the  course  of  his  studies 
the  writer  has  found  structures  in  the  coats  of  the  intestines  of 
these  animals  of  which  he  has  been  unable  to  find  any  descrip- 
tion, and,  in  addition  to  this,  he  has  been  led  to  conclusions  con- 
cerning the  method  of  the  formation  of  mucin  that  are  new,  so 
far  as  he  is  aware,  and  if  on  further  investigation  they  should  be 
found  true,  cannot  fail  to  be  of  value  in  elucidating  the  method 
of  the  formation  of  this  substance  in  man  and  in  other  animals. 
For  these  reasons  it  has  been  thought  not  unwise  to  give  a 
description  of  the  anatomic  and  histologic  appearances  of  the 
intestine  before  beginning  the  consideration  of  the  alterations  that 
maj'  be  artificially  produced  in  the  tissues  composing  it. 

The  large  intestine  of  the  dog  cannot,  as  in  the  human  being, 
be  properly  divided  off  into  several  different  parts.  Beginning 
at  the  anus  the  intestine  proceeds  forward  in  an  almost  straight 
line  until  within  5  or  6  cm.  of  its  termination,  where  it  curves 
toward  the  right  side  of  the  animal's  body  and  becomes  united 
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to  the  small  intestine  only  a  short  distance  behind  the  liver ;  it 
would  thus  appear  that  the  greater  part  of  the  visens  migiit  not 
inappropriately  be  styled  the  rectum — using  the  word  in  its  gen- 
eric sense.  Its  length  and  breadth  vary,  depending  upon  the  size 
of  the  animal  in  which  it  occurs,  but  in  the  average  ilog  it  is 
2o  to  30  cm.  in  length.  Its  circumference  also  varies,  depend- 
ing upon  the  size  of  the  animal  and  upon  whether  or  not  its 
muscular  walls  are  in  a  state  of  contraction  ;  in  an  ordinary  dog 
this  measurement  will  perhaps  average  from  5  to  7  cm.  The 
intestine  is  attached  to  the  upper  portion  of  the  wall  of  the  abdo- 
men by  a  mesocolon  which  very  closely  resembles  that  found  in 
man.  The  wall  of  the  bowel  varies  cousiderably  in  thickness, 
this  again  depending  upon  the  size  of  the  animal  and  also  upon 
the  state  of  contraction  of  its  muscular  layers ;  when  in  a  relaxed 
condition  and  when  normal  it  is,  as  a  rule,  about  3  mm.  in 
thickuess  ;  but  if  it  be  contracted,  or  in  a  diseased  state,  this 
measurement  may  be  doubled.  The  mucosa  of  the  normal  intes- 
tine is  soft  and  velvety  and  of  a  pinkish -gray  color ;  its  surface 
is  not,  as  a  rule,  smooth,  the  mucosa  presenting  numerous  eleva- 
tions and  depressions,  the  number  and  size  of  which  entirely  de- 
pend upon  the  state  of  contraction  of  the  muscular  layers.  These 
elevations,  or  rugae,  especially  in  the  upper  portion  of  the  bowel, 
are  occasionally  longitudinal  with  its  course,  but  in  the  lower 
half  of  the  gut,  particularly  when  the  viscus  is  inflamed,  they  are 
almost  always  nearly  or  quite  transverse  to  its  long  axis. 

Examination  with  a  low  power  shows  the  wall  of  the  bowel  to 
be  divided  into  layers  quite  similar  to  those  found  in  the  intestine 
of  man.  These  consist  of  a  mucoxa,  a  iim>!culari>s  muco-sce,  a  sub- 
mucoxd,  a  eircii/ar  and  a  Io)igitadinal  muscular  layer,  a  subserous 
coat,  and  a  .icrous  coat,  a  detailed  description  of  which  now 
follows : 

The  mucosa  has  in  the  adult  dog  a  thickness  of  about  1  mm. 
When  examined  under  the  microscope  this  coat  is  uot  uncom- 
monly found  covered  with  a  thin  layer  of  mucus,  in  which  there 
are  usually  jiarticles  of  undigested  food,  fragments  of  descjuamated 
epithelial  cells  and  l)acteria  ;  this  layer  varies  very  much  in  thick- 
n&ss,  sometimes  being  entirely  absent.  Covering  the  surface  of 
the  mucosa  there  is  a  single  layer  of  epithelial   cells  ;  these  cells 
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vary  in  height  from  14  to  2()/i,  with  an  average  of  about  18//. 
They  vary  exceedingly  in  width  and  are  very  irregular  in  form. 
In  instances  where  they  contain  mucin  they  are  commonly  barrel- 
shaped,  while  the  cells  lying  in  the  vicinity  are  constricted  in  the 
middle,  thus  resembling  in  their  form  the  spools  upon  which  thread 
is  wound  ;  not  uncommonly  they  are  columnar  in  form,  while  in 
other  instances  they  are  wedge-shaped.  It  is  thus  apparent  that 
it  would  be  impossible  to  state  with  any  degree  of  accuracy  their 
average  width,  and  even  the  same  cell  always  varies  in  this  meas- 
urement in  its  different  parts.  The  largest  of  all  these  cells  are 
those  that  contain  mucin,  the  width  of  which  is  sometimes  as 
much  as  20//.  Near  the  basal  portion  of  the  cells  there  is  always 
a  single  vesicular  nucleus,  which  may  be  rounded,  oval  iu  form,  or 
spindle-shaped  ;  the  nucleus  is  surrounded  by  a  distinct  nuclear 
membrane,  on  the  inner  edge  of  which  there  are  from  five  to  eight 
minute  masses  of  chromatin  that  vary  considerably  in  size,  aud 
iu  the  central  portions  of  these  nuclei  a  nucleolus  is  asually 
encountered.  These  nuclei  vary  in  diameter  from  4  to  8/i.  The 
protoplasm  of  the  cells  is  finely  granular  and  stains  with  acid 
dyes.  Mucin  formation  is  very  connnonly  observed  in  these 
cells  ;  in  the  beginning  the  protoplasm  of  the  cell  becomes  paler 
just  above  the  nucleus,  and  on  staining  with  the  proper  dyes  this 
region  is  found  to  contain  mucin.  If  specimens  be  stained  lightly 
with  Mayer's  muchaematein,  or  by  the  toluidin-blue  picric  acid 
metlio<l,  there  are  found  within  these  areas  small,  rounded,  oblong 
or  irregularly  shaped  masses  which  take  the  stain  much  more 
deeply  than  the  surrounding  mucin,  and  under  these  circum- 
stances investigation  will  not  uncommonly  reveal  a  mucinoblast 
lying  flattened  out  over  the  l)asemeut  membrane  to  which  the 
cell  is  attached.  These  masses  resemble  very  greatly  in  form 
and  in  their  staining  reactions  the  granules  encountered  within 
the  muciuoblasts.  In  a  number  of  instances  close  investigation 
revealed  the  presence  of  granules  lying  iu  the  protoplasm  of  the 
cells,  between  the  muciuoblasts  and  the  area  containing  muciu  ;  it 
would  thus  appear  that  they  have  penetrated  the  basement  mem- 
brane and  have  passed  into  the  protoplasm  of  the  mucin-bearing 
cells.  The  suggestion  is  therefore  made  that  the  muciu  as  it  is 
found   in   the  epitlielial  cells  may  have  its  origin,  in  part,  in  the 


32  AXATOMV  AXD  HISTOLOGY. 

granules  that  are  eontained  witliin  tlie  nuicinoblasts,  ami  that 
tliese  pass  through  the  basement  uiembrane  upon  which  the  epi- 
tiielial  cells  lie,  penetrate  the  protoplasm  of  the  cells,  and  there, 
probably  becoming  united  with  some  of  the  cellular  constituents, 
produce  what  we  call  muciu.  As  the  mucin-beariug  cell  increases 
in  size  these  small  masses  become  more  numerous,  and  there 
appears  to  be  little  doubt — whatever  their  origin  may  be — that 
they  exercise  an  important  function  in  the  production  of  mucin. 
As  the  mucin  forms  the  cells  increase  in  size,  and,  while  they 
not  uncommonly  become  somewhat  longer,  the  enlargement  occurs 
to  a  much  greater  extent  in  a  lateral  direction,  with  the  result 
that  they  ultimately  become  rounded  in  form.  Under  these 
circumstances  the  protoplasm  of  the  cell  seems  almost  entirely  to 
disappear,  and  the  nucleus,  reduced  much  in  size  and  compressed 
into  a  crescentic  form,  lies  between  the  masses  of  mucin  and  some 
part  of  the  basal  wall  of  the  cell.  The  outline  of  the  cell  under 
these  circumstances  is  by  no  means  distinct,  aud  the  writer  has  in 
no  instance  been  able  to  definitely  determine  whether  the  mucin 
remains  confined  to  the  original  cell  in  which  it  begins,  or  whether 
it  bursts  into  the  surrounding  cells  ;  although  this  view  would 
appear  not  impossible,  it  seems  probable  that  tiiis  does  not  happen, 
for  the  re;vson  that  the  mass  of  mucin  would  scarcely,  under  these 
circumstances,  assume  a  rounded  form  aud  that  there  would  be 
distinctly  present  beneath  the  masses  more  than  one  nucleus, 
which  the  writer  has  never  been  able  to  observe.  In  properly 
stained  specimens  the  mucin  may  be  frequently  found  in  the  act 
of  discharging  itself  into  the  lumen  of  the  intestine,  but  the  writer 
has  never  been  able  to  determine  the  subsequent  fate  of  the  re- 
maining portion  of  the  cells  under  these  circumstances. 

The  surface  of  the  intestine  is  beset  with  countless  numbers  of 
minute  depressions  which  are  the  openings  of  those  long,  cup- 
shaped  glands  known  as  the  cryptu  of  Llebcrkuehn.  These  struc- 
tures are  of  two  kinds — the  .surfitcc  cri/pt"  and  those  that,  from 
their  situation,  the  writer  has  called  li/mpli  node  cri/jits  ;  the  latter 
correspond  to  the  lacuna  that  have  been  described  in  the  small 
intestines  of  some  of  the  lower  animals.  The  epithelial  cells  cover- 
ing the  surface  of  the  intestine  become  continuous  with  those  tliat 
line  these  glands,  to  which  they  are  in  almost  every  way  similar. 
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The  surface  crt/jJs  arc  almost  as  long  as  tlie  mucosa  is  deep, 
there  being  between  their  bases  and  the  miiscularis  mucosaj  a  dis- 
tance of  only  about  SOii ;  from  basement  membrane  to  basement 
membrane  they  vaiy  from  60  to  75 «  in  diameter,  with  an  average 
of  perhaps  about  G")«.  They  may  be  divided  into  four  portions— 
a  mouth,  a  neck,  a  f>o(Ji/,  and  a  base. 

Where  the  crypt  opens  upon  the  surface  of  the  intestine  there 
is  a  funnel-shaped  depression — the  mouth  of  the  crypt.  In  this 
situation  the  epithelial  cells  lining  the  parts  j)resent  peculiarities 
similar  to  those  that  characterize  the  surface  layer  of  cells,  with 
the  exception  only  that  mucin  formation  goes  on  here  to  a  some- 
what greater  degree. 

Immediately  beneath  the  mouth  of  the  crypt,  and  continuous 
with  it,  is  the  neck  of  the  gland.  Here  the  epithelial  cells  sud- 
denly become  considerably  longer,  this  being  in  a  large  measure 
the  result  of  the  presence  of  great  numbers  of  mucin-bearing  cells. 
As  a  result  of  this  the  lumen  of  the  crypt  is  suddenly  greatly 
decreased  in  diameter. 

Beneath  the  neck  of  the  gland  comes  its  bofly,  which  comprises 
practically  the  entire  lower  two-thirds  of  the  crypt.  In  the  upper 
portion  of  the  body  of  the  gland  the  epithelial  cells  are  in  every 
way  similar  to  those  found  in  the  necks  of  the  glands,  but  as  the 
basal  portion  of  the  structure  is  approached  they  gradually  become 
shorter  as  a  result  of  the  fact  that  mucin  formation  occurs  with 
less  and  less  frequency. 

At  the  base  of  the  crypt  the  epithelial  cells  become  even  shorter 
still,  and,  as  a  rule,  the  lumen  of  the  crypt  rather  abruptly  enlarges, 
it  being  here  from  30  to  '-iou  in  diameter.  The  epithelial  cells  in 
this  situation  are  generally  from  12  to  IS/i  in  height,  and  the 
basal  portion  of  their  protoplasm  contains  multitudes  of  minute 
basophilic  granules,  causing  them  to  appear  when  stained  much 
darker  than  the  cells  higher  up.  These  granules  contain  iron  ; 
it  is  highly  probable  that  they  are  closely  associated  with  the  pro- 
duction of  some  sulistance  that  assists  in  the  process  of  digestion, 
as  they  are  nearly  related  to  the  prozymogen  granules  described 
by  Bensley  in  the  cells  of  the  gastric  tubules,  and  by  ^Macullum 
in  those  of  the  pancreas.  It  is  further  true  that  mucin  formation 
very  rarely  occurs  in  these  cells  in  healtli. 
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In  addition  to  tho  niinuto  openings  on  the  snrface  eoustitnting 
tlie  niontlis  of  the  surface  (uypts  tliere  are  here  and  tlicre  found 
hirger  and  much  deeper  depressions,  tliese  being  the  cliannels  tiiat 
communicate  witii  tlie  li/mpli  node  crypU.  On  examination  it  is 
found  that  the  entire  mucosa  dips  downward  into  the  sul)mucosa 
in  these  situations,  and  tliat  tliat  part  of  the  mucosa  that  lies  at 
a  lower  level  than  the  muscularis  mucosie  is  entirely  surrounded 
by  masses  of  lymphoid  tissue.  The  glands  that  open  aroinid  the 
edges  of  the  mouths  of  the  lymph  node  crypts  resemble  in  every 
way  those  present  in  other  situations,  but  just  at  the  bottom  of 
the  crater-like  depression  there  are  always  found  one  or  more 
crypts  that  differ  somewhat  from  those  higher  up.  These  glands 
are  characterized  by  the  fact  that  from  the  bottom  of  the  large 
opening  there  radiate  at  right  angles  numer'ous  primary  glands, 
and  these  in  some  instances  give  off  branches.  These  glands  are 
further  peculiar  in  that  they  are  very  large,  some  of  them  being 
from  basement  membrane  to  basement  membrane  as  much  as  140// 
in  diameter.  The  cells  lining  the  openings  leading  into  these 
crypts  resemble  in  every  way  those  that  are  found  in  the  necks 
of  the  surface  glands,  and,  like  them,  oftentimes  contain  mucin, 
— this  peculiarity,  curiously  enough,  being  particularly  prominent 
on  the  sides  of  the  ducts  toward  the  free  surface  of  the  intestine. 
The  mucin-bearing  cells  in  these  situatio)is  are  the  tallest  epithe- 
lial cells  found  in  the  large  intestine  of  the  dog,  they  being  com- 
monly from  40  to  50/i  in  height.  In  the  deeper  portion  of  these 
•crypts  the  epithelial  cells  resemble  in  every  particular  those  found 
in  the  bases  of  the  surface  glands,  with  the  excejition  only  that 
they  are  generally  considerably  larger,  usually  measuring  from 
25  to  30/i  in  height.  These  cells  do  not  lie  on  a  basement 
membrane,  but  seem  to  be  in  direct  contact  with  the  lymphoid 
cells  that  are  immediately  beneath  them  ;  this  peculiarity  of  the 
cells  in  these  situations  has  been  noted  in  the  intestines  of  other 
animals  by  Davidoff,  and  this  portion  of  the  gland  was  called  by 
him  the  infennediar;/  zone.  The  epithelial  cells  lining  the  deeper 
portions  of  these  glands,  as  well  as  those  octuirring  in  like  situa- 
tions in  the  surface  crypts,  often  (contain  mitoses  ;  they  are  easily 
found,  for  the  reason  that  nuclei  undergoing  this  change  lie  more 
superficially  than  those  in  the  resting  stage. 


p  T.  A  r  I-:  II 


«[^:^jSp!3*|,  "C  .-'  '.:<<',   '.v.;    .  !^. /f: 


Specimen  from  the  upper  portion  of  the  large  intestine  of  a  dog.  Specimen 
fixed  in  Bensley's  solution  and  stained  with  htemalum  and  eosin.  Beck  ]  inch, 
Oc.  1  inch.  a.  Mucosa,  h.  Muscularls  mucoste.  c.  Submucosa.  d.  Circular 
muscular  layer,  e.  Longitudinal  nuiscular  layer.  /.  Lymph  node.  (j.  Lymph 
node  gland. 
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The  cells  liiiin<i;  the  crypts  of  Lieberkuehu  lie  upon  a  delicate 
basement  menil)rane  which  is  thickest  aronnil  the  basal  portion  of 
the  glands,  and  becomes  at  the  mouths  of  the  crypts,  and  beneath 
the  epithelium  lining  the  superficial  surface  of  the  mucosa,  ex- 
ceedingly thin.  Around  the  bodies  and  bases  of  the  glands  this 
membrane  has  an  average  thickness  of  about  '2/j.,  but  beneath  the 
surface  epithelium  it  generally  measures  something  less  than  \u 
in  thickness.  It  is  very  interesting  to  note  that  this  membrane 
reacts  in  a  perfectly  characteristic  manner  to  the  elastic  tissue 
stain  of  Weigert,  and  to  the  hfematein  elastin  stain  described  in 
Part  I. 

Between  the  crypts  there  is  always  a  certain  amount  of  inter- 
glandular  substance,  varying  in  thickness  from  5  to  lo/i.  This 
contains  a  delicate  network  of  fibrils  of  what  appears  to  be  col- 
lagenous tissue,  since  they  react  perfectly  to  the  stains  that  exhibit 
most  affinity  for  this  substance.  These  fibres  commonly  measure 
something  less  than  1/i  in  thickness.  Lying  in  the  lymph  spaces 
between  the  collagenous  tissue  network  there  are  always  found 
quite  a  number  of  lymphoid  cells,  an  occasional  polymorphonu- 
clear leucocyte,  quite  a  number  of  mucinoblasts,  and,  in  addition, 
especially  around  the  bases  of  the  glands,  there  are  commonly 
present  cells  that  have  the  shape  of  and  stain  very  much  like 
plasma  cells.  The  mucinoblasts  commonly  lie  in  contact  with 
the  basement  membranes  of  the  crypts,  upon  which  they  seem 
to  be  flattened  out ;  reference  has  already  been  made  to  the 
fact  that  the  granules  found  in  these  cells  appear  in  some  in- 
stances to  permeate  the  basement  membranes  and  to  penetrate 
the  mucin-bearing  epithelial  cells.  The  cells  above  mentioned 
that  so  closely  resemljle  plasma  cells  differ  from  them  only  in 
that  the  granules  that  they  contain  are,  as  a  rule,  not  alto- 
gether so  large  and  do  not  take  the  basic  stain  with  precisely 
the  same  degree  of  intensity  as  the  granules  found  in  these  cells. 
INIinute  capillaries  are  frequently  found  in  the  interglandular 
tissues.  The  structures  that  lie  between  the  bases  of  the  crypts 
and  the  muscularis  mueosee  resemble  those  occurring  l^etween  the 
glands  in  every  particular,  with  the  exception  only  that  the  pseudo- 
plasma  cells  are  more  commonly  present,  and  that  there  pass  up 
throuffh    it    manv    fibrils   of   elastic   tissue   from   the    muscularis 
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mucosjt.  These  bands  of  elastin  become  united  to  the  outer 
portions  of  the  basement  membrane  of  the  crypts  at  the  points 
where  these  structures  pass  upward  to  surround  the  bodies  of  tlie 
glands,  and  they  are  of  great  importance,  as  they  afford  the  only 
real  attachment  of  any  strength  tliat  l)inds  the  mucosa  to  the 
layers  underneath. 

The  mu-s-ctilarl^  mucosce  is  composed  of  two  parts — an  inner 
circular  and  an  outer  longitudinal  muscular  layer.  In  some  situa- 
tions the  outer  longitudinal  layer  becomes  exceedingly  thin,  and 
may  for  a  short  distance  entirely  disappear.  In  those  areas  where 
the  lymph  node  crypts  exist  the  entire  musculai-is  mucosae  is  in- 
terrupted, no  vestige  of  it  being  found  in  the  surrounding  tissues. 
The  muscularis  varies  considerably  in  thickness,  l)ut  the  two  coats 
together  are  perhaps,  on  an  average,  of  about  7o«  in  thickness. 
It  is  very  curiously  the  case  that  the  longitudinal  layer  in  those 
situations  where  it  occurs  is  usually  somewhat  thicker  than  the 
more  constant  inner  circular  layer,  the  former  measuring  usually 
about  45/^  and  the  latter  30u  in  thickness.  These  layers  are 
largely  made  up  of  ordinary  unstriped  muscle  fibres  which  con- 
tain about  their  central  portions  spindle-shaped  nuclei.  It  was 
impossible  to  measure  the  length  of  these  fibres  with  any  accuracy 
in  sections,  and  for  this  reason  no  attempt  will  be  made  to  give 
their  dimensions  further  than  to  say  that  they  appear  to  be  about 
the  usual  size  of  unstriped  muscular  fibres. 

Between  the  muscular  tissue  there  is  a  delicate  network  of 
elastic  tissue,  the  fibrils  measuring  from  1  to  2«  in  thickness. 
These  fibres  become  continuous  with  those  that  pass  up  through 
the  tissues  lying  beneath  the  bases  of  the  crypts,  and,  as  before 
stated,  ultimately  attach  themselves  to  the  outer  jjortious  of  the 
basement  membranes  that  surround  the  bodies  of  the  glands. 

Beneath  the  muscularis  mucosje,  and  separating  it  from  the  cir- 
cular muscular  layer,  is  the  suhmucosa.  This  coat  has  an  average 
thickness  of  perhaps  0.5  mm.,  but  it  varies  considerably  in  this 
measurement.  The  coat  is  always  much  thicker  immediately 
beneath  those  elevations  on  the  mucous  surface  that  have  been 
described  in  speaking  of  the  anatomy  of  the  intestine,  but  it  is 
highly  probable  that  these  rugie  are  never  constant  in  any  one 
situation,  and  that  the  increased  thickness  of  the  submucosa  is 
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only  of  a  temporarv  nature.  Tiiese  puckerings  of  the  submucosa 
are  unquestionably  due  to  contractions  of  the  niuscularis  mucosfe. 
The  submucosa  is  made  up  almost  entirely  of  collagenous  tissue, 
mixed  with  which  there  is  more  or  less  elastin  ;  although  the 
fibrils  composing  these  tissues  run,  for  the  most  part,  in  a  circu- 
lar manner,  many  of  them  run  longitudinally  and  some  obliquely. 
Lying  within  the  tissues  there  are  quite  a  number  of  fixed  connec- 
tive tissue  cells  and  many  mucinoblasts ;  in  addition  to  these 
an  occasional  lymphoid  cell  or  polymorphonuclear  leucocyte  may 
be  found.  Scattered  all  through  the  tissues  there  are  numerous 
bloodvessels.  The  submucosa  of  the  large  intestine  of  the  dog 
is  particularly  ricli  in  lymph  nodes,  these  being  in  some  cases  so 
small  that  they  do  not  occupy  more  than  one-fifth  or  one-sixth 
of  the  thickness  of  the  gut,  while  in  other  instances  they  replace 
the  tissues  completely  from  the  circular  muscular  coat  to  the  sur- 
face epithelium  that  covers  the  mucosa.  In  the  larger  nodes  there 
are  frequently  present  those  peculiar  lymph  node  crypts,  a  de- 
scription of  which  has  already  been  given.  These  lymph  nodes 
are  made  up  of  lymphoid  cells  almost  entirely,  but  there  are  not 
uncommonly  in  addition  a  few  pseudoplasma  cells,  and  an  occa- 
sional mucinoblast.  Xo  lymphatics  penetrate  these  structures, 
but  there  are  always  a  number  of  vessels  of  this  kind  surrounding 
the  nodes.  This  coat  also  contains  nerve  plexuses,  in  which 
there  are  medullated  and  uon-medullated  nerve  fibres  and  like- 
w'ise  ganglion  cells. 

Immediately  external  to  the  submucosa  is  the  circular  inu><cular 
layer,  to  which  it  is  united  l)y  numerous  prolongations  of  the  former 
that  pass  down  between  the  bands  of  muscle  fibres,  forming  the 
intermuscular  septa.  The  thickness  of  this  layer  varies  some- 
what, depending  upon  the  state  of  contraction  of  the  fibres  com- 
posing it,  but  in  general  it  is  from  1  to  1.25  mm.  in  thickness. 
In  addition  to  the  intermuscular  septa  just  referred  to,  the  coat  is 
made  up  of  unstriped  muscle  fibres  that  correspond  in  every  way 
to  those  referred  to  as  occurring  in  the  muscularis  mucosre.  Be- 
tween the  muscle  fibres  everywhere  there  is  a  delicate  network  of 
elastic  tissue.  This  network  is  composed  of  comparatively  coarse 
fibres  that  radiate  from  the  intermuscular  septa  ;  the  fibrils  meas- 
ure from  0.5  to  1«  in  thickness.     These  structures  stain  intensely 
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with  the  specific  stains  for  elastic  tissue,  and  there  can  he  no  (jues- 
tiou  of  their  true  nature.  Radiating  from  tiiese  hirge  l>ands  there 
are  multitudes  of  minute  fibres,  having  a  diameter  of  from  0.3  to 
0.4m,  that  lie  bet\veon  each  individual  muscle  fibre  and  act  as 
sheaths  for  tlieni.  It  should  be  noted  that  elastic  tissue  is  very 
abundant  in  the  intermuscular  septa.  In  the  lymph  spaces  of 
the  muscular  layers  there  are  generally  present  quite  a  number 
of  mucinoblasts  and  lymphoid  cells,  and  polymorphonuclear  leuco- 
cytes are  occasionally  ent^ountered. 

External  to  the  circular  muscular  layer  is  the  lonf/itafliiuU  in  ma- 
cular layer ;  this  coat  is  united  to  the  circular  muscular  layer 
by  means  of  bands  of  collagenous  and  elastic  tissue,  each  being 
present  in  about  equal  quantity.  The  longitudinal  muscular 
layer  is  somewhat  thinner  than  the  circular  muscular  layer ;  but 
in  some  situations,  as,  for  example,  at  the  point  where  the  meso- 
colon is  attached,  this  layer  even  becomes  much  thicker.  The 
histology  of  this  coat  corresponds  in  every  way  to  that  of  the 
circular  muscular  layer. 

External  to  tlie  longitudinal  muscular  layer  there  is  a  thin  coat 
comjwsed  of  a  loose  network  of  fibrous  and  elastic  tissue  that  is 
very  variable  in  thickness  and  in  its  component  parts  ;  this  is  the 
■mbxeroux  layer.  It  contains,  in  addition  to  bloodvessels,  nerves, 
and  lymphatics,  quite  an  amount  of  fat  where  the  mesocolon  is 
attached.  There  are  occasionally  found  in  its  tissues  a  few  con- 
nective tissue  cells  and  an  occasional  lymphoid  cell  or  polymor- 
phonuclear leucocyte. 

At  all  points,  except  where  the  mesocolon  is  attached,  the  sub- 
serous coat  is  covered  by  a  xcrous  layer.  This  is  made  up  of 
delicate  basement  membrane  that  gives  an  intense  stain-reaction 
to  the  specific  stains  for  elastic  tissue.  The  membrane  is  covered 
on  its  external  surface  by  pavement  epithelium,  upon  the  free 
surface  of  which,  in  properly  prepared  sections,  minute  ciliu'  may 
be  demonstrated. 
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XuMEROUS  attempts  have  beeu  made  by  the  writer  to  experi- 
mentally iuduce  changes  in  the  intestines  of  dogs  by  the  rectal 
injection  of  various  bacteria  and  fecal  matter  from  individuals 
suffering  from  dysentery.  Among  the  organisms  experimented 
with  are  the  so-called  typhoid  bacilli,  colon  bacilli,  the  ray-fungi, 
anthrax  bacilli,  the  staphylococci  and  streptococci  of  suppuratiini, 
the  mixed  bacteria  that  were  grown  from  the  feces  of  individuals 
suffering  with  dysentery,  and  the  so-called  bacillus  dysenterire  of 
Shiga.  As  a  general  rule,  several  dogs  have  been  experimented 
upon  with  each  of  the  organisms  mentioned  ;  in  a  number  of  cases 
they  were  quite  young,  and  therefore  presumably  somewhat  more 
susceptible  than  older  animals.  In  order  to  prevent  the  injected 
material  from  being  at  once  expelled,  in  almost  every  instance  the 
dogs  received  morphine  hypoderuiatically  an  hour  or  so  before 
the  bacteria  were  introduced  into  their  intestines,  and  there  can 
be  no  doubt  that  in  practically  all  cases  the  micro-organisms  were 
retained  in  sufficient  quantity  to  furnish  a  rea.souable  test  of  their 
pathogenic  power.  Bouillon  cultures  of  the  bacteria  were  in  most 
instances  used  for  the  experiments,  though  in  some  cases  the  organ- 
isms were  removed  in  mass  from  solid  media  and  thoroughly 
ground  up  with  sterilized  water  in  a  mortar  before  being  in- 
jected. As  a  general  rule,  10  c.c.  of  the  bouillon  cultures  were 
administered,  but  in  some  cases  the  amount  was  greater  and  in 
some  less.  A  record  of  the  time,  the  quantity  of  bacteria  injected, 
and  the  sizes  of  the  dogs  experimented  upon  was  carefully  kept 
in  everv  instance,  and  the  subsequent  histories  of  the  animals  were 
lilcewise  preserved.     A  study  of  these  records  shows  that  not  in 
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a  single  instaiicc  did  ;i  dot;'  cxliihit  cvidi'iices  of  disease  following 
the  injection  of  baeteria,  and  in  most  cases  they  were  entirely 
healthy  for  weeks  and  even  months  thereafter.  Tliese  results  are 
of  much  interest,  particularly  as  regards  the  organism  supposed 
to  be  the  cause  of  the  acute  dysentery  of  tiie  East — the  bacillus 
first  described  by  Shiga.  The  cultures  used  were  obtained  from 
Prof.  Simon  Flexner,  of  the  University  of  Pennsylvania,  to  whom- 
the  writer  desires  to  express  his  thanks.  It  seems  significant 
that  these  organisms  entirely  failed  to  produce  any  effect  on  four 
ten-day-old  puppies,  into  the  large  intestines  of  which  they  were 
injected,  nor  did  any  disturbance  follow  when  they  were  intro- 
duced into  the  large  intestines  of  three  cats. 

Much  more  satisfactory  were  tlie  results  obtained  by  injecting 
fresh  feces  of  individuals  suffering  with  dysentery  into  the  large 
intestines  of  puppies,  for  in  every  case  in  which  this  was  done  a 
typical  dysentery  immediately  developed  that  resulted  in  the  death 
of  the  animals,  except  in  one  instance  where  tiie  dog  was  killed. 
It  should,  however,  be  stated  that  no  ill  effects  followed  the  injec- 
tion of  material  of  this  kind  into  the  large  intestines  of  four  adult 
dogs  and  in  three  cats  that  were  almost  grown.  It  would  thus 
seem  that  puppies  are  particularly  susceptible  to  the  disease-pro- 
ducing cause  of  this  variety  of  dysentery.  These  are  not  the  first 
successful  experiments  of  this  kind,  for  Hlava'  induced  dysentery 
in  two  dogs  out  of  seventeen  injected  with  dysenteric  material, 
and  in  four  cats  out  of  six  that  had  been  subjected  to  a  like  treat- 
ment. Kartulis"  succeeded  in  producing  dysentery  in  three  cats 
out  of  seven,  he  having  injected  the  stools  from  patients  suffering 
with  dysentery,  and  also  cultures  of  the  amcebse. 

Numerous  attempts  were  made  to  cultivate  the  amoeli*,  but  in 
no  instance  were  they  successful  ;  it  was  therefore  impossible  to 
determine  what  the  result  would  be  should  these  micro-organisms 
be  introduced  in  this  state  into  the  intestines  of  animals ;  but  the 
experiments  of  Kartulis,  already  referred  to,  indicate  that  the 
pathogenic  agency  exists  in  cultures  containing  amnebse  made  from 
the  discharges  of  patients  suffering  with  dysentery,  and  he  even 

'  Centralbl.  f.  Rak.,  Band  i.,  1887. 

'  Eineges  iibcr  die  Pathngt-nes  der  DvsenteriaeinocbcMt,  (  I'litralhl.  f.  Bak., 
ix.,  1901. 
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asserts  that  the  disease  was  produced  in  a  cat  as  a  result  of  the 
introductiou  of  these  organisms  in  a  pure  form  into  its  intestine. 
There  seems,  however,  some  tendency  among  writers  to  doubt  the 
correctness  of  his  statements  concerning  the  latter  experiment,  for 
the  reason  that  no  one  else  has  so  far  succeeded  in  obtaining  these 
parasites  in  pure  culture. 

Since  it  was  impossible  to  cultivate  the  amcebte,  it  occurred  to 
the  writer  that  the  next  best  thing  would  be  to  attempt  to  culti- 
vate all  of  the  bacteria  in  the  discharges  of  dysenteric  patients, 
and  to  determine  if  these  mixed  cultures  were  capable  of  setting 
up  a  dysenteric  process.  Cultures  were  accordingly  made  from 
the  feces  of  the  same  individuals  whose  discharges  had  been  used 
to  successfully  produce  dysentery,  and  these  were  then  injected 
into  the  intestines  of  four  puppies.  There  was  absolutely  no 
effect  produced.  It  therefore  seems  unreasonable  to  conclude 
that  the  germ  that  produces  the  disease  is  a  bacterium,  or,  at  any 
rate,  it  seems  fairly  certain  that  it  cannot  be  an  organism  that 
develops  or  even  lives  in  the  culture  media  ordinarily  employed. 
As  neither  of  these  suppositions  appear  at  all  probable,  and  as  the 
amoeba  coli  was  the  only  other  living  organism  found  in  the  feces 
that  was  probalily  absent  from  the  cultures,  it  seems  logical  to 
suppose  that  tiiis  parasite  is  the  cause  of  any  morbid  state  that 
the  injection  of  these  discharges  may  give  rise  to.  As  will  be  seen 
farther  on,  this  view  is  supported  by  the  fact  that  the  amoeba?  are 
abundantly  present  in  and  around  the  ulcers  that  are  found  in  the 
intestines  of  the  dogs  suffering  with  experimental  dysentery,  and 
it  does  not  appear  unreasonable  to  say  that  the  proof  is  now  fairly 
clear  that  these  organisms  are  in  reality  the  causative  agents  in 
chronic  dysentery. 

Dysentery  in  Dogs  Resulting  from  the  Injection  of  the  Dis- 
charges of  Individuals  Suffering  from  Dysentery. 

Experiment  I.     Duration,  about  four  days. 

On  December  7,  1900,  at  5  p.  m.,  about  0.5  c.c.  of  fresh  fecal 
matter,  from  a  negro  woman  suffering  with  dysentery,  was  in- 
jected into  the  large  intestine  of  a   puppv  three  days  old.     Some 
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of  the  fecal  matter  exaniiued  immediately  before  the  injection  was 
given  showetl  that  it  was  made  up  very  largely  of  mucus,  mixed 
with  blood,  in  which  there  were  many  bacteria  and  a  large  number 
of  living  amuebu;.  The  auimal  was  not  examined  until  four  days 
later,  when  there  was  found  quite  a  quantity  of  slightly  blood- 
stained mucus  arouud  the  anus  and  in  its  immediate  neighborhood. 
Two  of  the  pui)pies  of  the  same  litter  that  had  been  simultaneously 
injected  with  the  dysenteric  material  also  showed  blood-stained 
mucus  around  their  anuses,  but  five  others  that  had  not  been  in- 
jected presented  no  evidence  of  the  disease.  Some  of  the  mucus 
from  each  of  the  puppies  was  immediately  sulimitted  to  micro- 
scopic examination,  and  in  every  instance  found  to  contain  many 
active  amoeba^  numerous  blood  cells,  and  a  great  number  of 
bacteria. 

The  puppy  first  referred  to  was  killed  and  a  post-mortem  was 
at  once  made.  About  one-fourth  of  the  large  intestine,  from  the 
anus  upward,  was  greatly  swollen  ;  its  mucous  surface  appeared 
rough  and  uneven,  and  was  of  a  grayish  color,  with  here  and 
there  minute  pinkish  spots  upou  it.  On  close  inspection  it  was 
evident  that  the  irregularities  just  referred  to  were  the  result  of 
superficial  necrosis  of  the  mucous  membrane,  and  that  shallow 
ulcers  had  already  begun  to  form  on  the  surface  of  the  intestine. 

Sections  of  the  large  intestine  were  prepared  for  microscopic 
examination,  and  showed  in  an  unmistakable  manner,  when  ex- 
amined by  the  unaided  eye,  that  the  affected  regions  were  greatly 
swollen.  On  microscopic  examination  with  a  low  power  very 
extensive  ulceration  was  at  once  apparent  in  the  diseased  areas ; 
these  ulcers  are  always  situated  on  the  apices  of  the  rugre.  Over- 
lying the  affected  regions  there  are  invariably  found  masses 
of  granular  debris  containing  mucus,  blood,  disintegrated  and 
disintegrating  cells,  numerous  bacteria,  and  many  amcebse  ;  small 
collections  of  fibrin  are  occasionally  present  in  this  granular 
material.  In  the  central  portions  of  the  areas  that  are  most 
swollen  the  ulcerative  changes  have  usually  progressed  to  such  an 
extent  that  the  greater  part  of  the  mucosa  has  entirely  sloughed 
away,  and  in  many  rnstances  ulceration  completely  through  this 
coat,  and  even  down  into  the  submucosa,  is  found.  In  the  edges 
of  the   parts  of   the   mucosa   most   affected   there  are   numerous 
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miuiitf  areas  in  which  the  ulcerative  change  is  just  beginning 
and  in  which  its  course  and  development  may  be  traced  with  the 
utmost  clearness.  The  process  begins  as  a  catarrhal  change  in 
the  epithelial  cells  that  line  the  surface  of  the  intestine ;  these 
cells  first  swell  up,  become  irregular  in  form,  quite  granular,  their 
nuclei  take  the  basic  stain  feebly,  and  the  protoplasm  becomes 
abnormally  acidophilic.  Following  this  the  cells  quickly  fall  off 
and  disintegrate.  Tlie  basement  membranes  upon  which  they  lie 
next  give  way,  and  the  tissues  between  the  glands  are  in  this  way 
directly  exposed  and  brought  in  contact  with  the  contents  of  the 
gut.  Simultaneously  with  the  shedding  off  of  the  epithelial  cells 
the  lymph  spaces  that  lie  in  the  tissue  beneath  become  enormously 
enlarged  and  filled  with  fluids,  and,  the  bloodvessels  also  dilating, 
the  tissues  are  greatly  swollen  as  a  result.  It  quite  commonly 
happens  that  some  of  the  distended  bloodvessels  burst,  and  in 
this  way  red  blood  cells  are  found  numerously  present  within  the 
tissues,  and  as  soon  as  the  basement  membrane  gives  way  quan- 
tities of  blood  pass  out  and  become  mixed  with  the  mucus  and 
other  contents  of  the  bowel.  Following  this,  numerous  cellular 
elements  collect  in  the  swollen  tissues,  these  consisting,  in  the 
early  stages,  of  lymphoid  cells  and  large  phagocytes  of  AEetschni- 
koff  (epithelioid  cells),  mixed  with  which  there  are  a  few  con- 
nective tissue  cells  and  plasma  cells.  These  alterations  extend 
downward  between  the  crypts ;  ulceration  of  the  affected  tissues 
rapidly  ensues,  and  in  a  short  time,  the  glands  no  longer  having 
support,  drop  out  and  become  intermingled  with  the  granular 
debris  that  lies  on  the  surface  of  the  gut.  When  tliis  stage  is 
reached  the  lumina  of  the  crypts  are  always  much  diminished 
in  size,  owing  to  the  pressure  produced  by  the  collections  of 
cells  and  fluids  in  the  intervening  tissues.  Even  under  these 
conditions  the  cells  that  line  the  crypts  show  remarkably  little 
change,  as  the  glands  are  often  preserved  practically  intact  when 
completely  surrounded  by  masses  of  necrotic  material ;  the  cells 
lining  the  crypts,  however,  appear  somewhat  swollen,  their  nuclei 
are  larger  than  normal,  and  mitotic  figures  are  scarcely  ever 
observed.  A  more  marked  alteration  than  any  of  these  just  re- 
ferred to  consists  in  the  fact  that  the  cells  have  apparently  in  a 
large  measure  ceased  to  secrete  mucin,  this  substance  never  appear- 
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ing  as  the  small,  oval  masses  seen  in  the  uonnal  glands,  but  when 
it  occurs  at  all  is  present  rather  diffusely  within  the  protoplasm 
of  the  cells.  In  some  instances,  after  the  crypts  have  sloughed 
completely  away  from  the  mucosa  and  the  basement  membranes 
and  surrounding  tissues  have  been  destroyed,  the  cells  ajipear  in 
small,  irregular  collections,  but  still  preserve  to  a  great  degree 
the  peculiarities  that  they  exhibit  in  a  normal  condition.  Lying 
npon  the  surface  of  these  newly  affected  areas,  and  sometimes  in 
the  tissues  a  short  distance  from  the  surface,  amoebre  are  invari- 
ably found ;  although  in  a  microscopic  section  only  a  few  of 
them,  as  a  rule,  are  present,  the  number  in  the  affected  portion 
of  the  mucosa  must  be  considerable.  As  has  just  been  stated, 
the  amoebae  may  be  present  only  upon  the  surface  of  the  tissues 
and  not  lying  within  them  ;  from  this  it  must  be  admitted  that  if 
they  be  the  real  causative  agents  in  this  disease  they  undoubtedly 
act  by  means  of  some  toxin  produced,  and  not  at  all,  as  one  would 
be  inclined  to  suppose,  in  a  mechanical  way. 

Where  the  changes  have  gone  on  more  extensively  the  mucosa 
has  in  some  instances  entirely  sloughed  away,  and,  more  rarely, 
the  ulcerative  process  has  extended  even  into  the  submucosa. 
Under  these  circumstances  there  are  always  found  over  the  sur- 
face of  the  diseased  tissues — even  in  greater  anu)unt  than  over 
the  recent  ulcei's — masses  of  granular  material  containing  degen- 
erating cells  of  all  kinds,  mucus,  many  bacteria,  and  numerous 
amoebae.  The  tissues  constituting  the  surfaces  of  these  ulcers 
consist  almost  wholly  of  cells,  the  muscular  and  elastic  tissues 
of  the  upper  part  of  the  submucosa  having  entirely  disapj)eared, 
owing  to  the  enormous  cellular  accumulations  in  the  parts.  It  is 
noteworthy,  however,  that  the  muscular  tissues  of  the  muscularis 
mucosje  so  far  preserve  their  integrity  in  many  instances  as  to  be 
still  distinguishable,  while  the  underlying  structures  of  the  sub- 
mucosa have  practically  disappeared.  These  cellular  accumula- 
tions consist  of  quite  a  number  of  polymorphonuclear  leuco- 
cytes, many  lymphoid  cells,  a  few  plasma  cells,  an  occasional 
mucinoblast,  numerous  red  blood  cells,  and  enormous  numbers  of 
the  large  phagocytes  of  Mctschnikoff  (epithelioid  cells).  In  the 
upper  part  of  this  layer  amcebic  are  fre(|uently  found  intermixed 
with  the  cells  just  descril)ed,  and  a  few  l)acteria  are  also  some- 
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times  present.  Mucinohlasts,  as  above  stated,  are  found  in  tlic 
diseased  tissues,  but  their  number  is  somewhat  less  than  in  the 
normal  parts  of  the  intestine.  On  either  side  of  these  areas,  and 
downward  more  deeply  in  the  submucosa,  the  cells  gradually 
diminish  in  number,  and  give  way  to  the  normal  tissues  of 
the  part.  In  those  situations  where  the  ulceration  extends 
beneath  the  museularis  mucosie  there  are  found  intermingled  with 
the  cells  the  remains  of  the  original  connective  tissues  of  the  parts. 
The  elastic  tissues  have  apparently  disappeared,  for  no  structures 
are  present  that  stain  either  by  Weigert's  method  or  by  the  hsema- 
tein  process  described  in  the  opening  chapter  of  this  essay. 
There  are,  however,  a  number  of  elongated,  irregularly  shaped 
masses  in  these  situations  that  react  feebly  to  the  stains  for 
white  fibrous  tissue,  and  which  appear  to  be  the  degenerate 
remains  of  these  structures  ;  these  masses  are  much  thicker  than 
are  the  fibres  of  collagenous  tissue  found  in  the  submucosa,  and 
around  their  edges  they  are  almost  universally  exceedingly  I'agged 
and  their  margins  are  ill-tlefined.  Quite  often  the  connective 
tissues  have  evidently  completely  disintegrated,  as  there  are 
found  between  the  cells  small  granular  masses  that,  from  their 
forms,  apparently  represent  these  structures.  Deeper  down  the 
elastic  tissues  are  still  no  longer  found,  but  many  swollen  fibrils 
of  collagenous  tissue  are  always  present.  As  has  been  before 
remarked,  the  cells  that  are  so  numerously  present  at  the  surfaces 
of  the  ulcere  and  in  their  immediate  vicinity  gradually  diminish 
deeper  down  in  the  tissues  and  to  either  side  of  the  lesions,  but 
even  in  situations  so  remote  that  none  of  these  cells  are  present 
the  elastic  tissue  stains  very  poorly,  and  the  collagenous  tissue 
fibrils  are  swollen  here  and  there.  In  the  tissues  bordering  on 
the  ulcers  the  bloodvessels,  especially  the  veins,  are  somewhat 
dilated,  but  the  change  is  not  so  marked  as  one  would  be  led  to 
suppose  from  the  nature  of  the  lesions.  The  walls  of  the  vessels 
very  near  the  surfaces  are  swollen,  the  elastic  tissue  fibrils  within 
their  coats  no  longer  take  their  specific  stains,  and  the  muscular 
fibres  stain  rather  diif  usely  and  no  longer  present  the  well-defined 
outlines  that  characterized  them  in  health.  These  clianges  are 
always  most  marked  on  the  sides  of  the  vessels  nearest  the  ulcers. 
A  much  more  pronouuced  condition  is  the  enormous  dilatation  of 
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tlie  lympliatics,  iinil  the  prt'sence  within  them  of  many  red  blood 
cells  and  leucoeytes,  and,  in  almost  every  instance,  masses  of 
desquamated  epithelial  cells  that  originally  lined  these  channels. 
These  descpuimated  epithelial  cells  are  enormously  enlarged  ;  so 
much  so  that  they  are  about  the  size  of  the  cells  lining  the  crypts. 
They  are  very  irregular  in  form  and  are  acidophilic;  throughout, 
though  with  strong  basic  dyes  their  nuclei  can  usually  be  distin- 
guished. In  some  instances  these  cells  are  so  numerously  present 
that  they  completely  block  up  the  lymph  channels.  The  sub- 
niucosa  is  always  swollen  to  quite  a  distance  beyonil  the  nlcers, 
and  the  greatly  dilated  lymph  spaces  in  these  regions  generally 
contain  numerous  red  blood  cells.  In  no  case  have  the  changes 
extended  beneath  the  submucosa,  but  in  most  instances  the  lymph 
spaces  are  dilated  and  contain  numerous  blood  cells  and  a  few 
lymphoid  cells  even  down  to  the  circular  muscular  layer. 

Experiments  II.  and  III.     Duration,  fourteen  and  sixteen 
days,  respectively. 

The  two  other  puppies  tliat  had  received  injections  of  dysenteric 
material  simultaneously  with  the  one  referred  to  in  Experiment 
I.  showed  similar  evidences  of  having  contracted  dysentery.  Both 
developed  diarrhrea  two  or  three  days  after  the  injections  were 
given,  and  a  few  days  later  the  stools  contained  quantities  of 
mucus  and  blood  in  which  there  were  numerous  living  amoebse. 
However,  the  animal  that  died  in  fourteen  days  did  not  exhibit 
such  severe  symptoms  as  the  other,  and,  although  considerably 
emaciated,  had  not  lost  so  much  flesh.  The  earlier  death  of  this 
puppy  is  in  keeping  with  the  clinical  history  of  the  disease  as  it 
is  observed  in  man,  as  it  frequently  happens  that  those  apparently 
but  little  affected  die  before  those  who  seem  to  have  the  malady 
in  a  much  severer  form.  As  soon  as  the  pu|)py  just  referred  to 
was  found  dead  an  autopsy  was  made,  with  the  following  results  : 

The  large  intestine  was  empty  and  its  mucosa  hyperajmic 
throughout.  The  mucous  coat  was  apparently  ulcerated  away  sev- 
eral inches  above  the  anus,  and  many  small  ulcers  were  observed 
in  the  upper  part  of  the  gut,  even  uj)  to  the  margin  of  the  ileocieeai 
valve.      The  edges  of  these   ulcers  were  r:iisc(l  slightly  above  the 
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Specimen  from  the  lower  portion  of  the  large  intestine  of  a  puppy,  into  the 
rectum  of  which  a  small  amount  of  fecal  material  containing  living  amceba-  had 
been  injected  four  days  previously.  The  tissues  were  fixed  in  Bensley's  solution 
and  stained  with  hremalum  and  eosin.  Beck  J  inch,  Oc.  1  inch.  «.  Mucosa, 
which  is  entirely  absent  on  the  left  side  of  the  drawing,  b.  Muscularis  mucosse, 
the  tissues  of  which  show  great  alteration  beneath  the  point  where  the  mucosa  is 
absent,  c.  Submucosa,  which  is  swollen  and  contains  beneath  the  ulcerated  area 
multitudes  of  large  phagocytes,  many  polymorphonuclear  leucocytes,  a  few  lym- 
phoid cells,  plasma  cells,  mucinoblasts,  and  aracebae  (At.  d.  Circular  muscular 
laver.  e.  Longitudinal  muscular  layer.  /.  Beginning  necrosis  of  the  surface 
epithelium  at  edge  of  ulcer.  </.  Cellular  collection  replacing  mucosa  at  the 
margin  of  the  floor  of  the  lesion.     (Exp.  I. ) 


Specimen  fnmi  tin-  lowi-r  purtiuii  .it'  tlie  large  intestine  iif  a  puppy,  into  the 
rectinn  of  which  a  small  amount  of  dysenteric  material  containing  living  amcebie 
was  injected  fourteen  days  before  the  death  of  the  animal.  The  tissues  were  fixed 
in  Bensley's  solution  and  stained  by  Benda's  iron-lifematoxylin  method.  Beck  J^ 
inch,  Oc.  1  inch.  a.  Mucosa,  which  is  absent  at  either  side  of  the  drawing,  b. 
Submucosa,  containing  many  lymphoid  cells,  numerous  plasma  cells,  and  quite  a 
number  of  mucinoblasts  ;  there  is  much  newly-formed  fibrous  tissue  in  this  layer. 
c.  Circular  muscular  layer.  (/.  Longitudinal  nmscular  layer,  e.  lirannlar  debris 
on  surface  of  the  intestine.    /.  Layer  of  newly-formed  epithelium.     (Exp.  ILJ 
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surrounding  mucous  surface,  and  in  some  situations  appeared  to 
be  slightly  uuderniiued  ;  their  floors  were  of  a  grayish  color. 

A  small  abscess  about  1  cm.  in  diameter  was  found  in  the  sub- 
stance of  the  liver  just  above  the  gall-bladder ;  the  contents  of 
this  abscess  were  of  a  grayish  color  and  contained  numerous  frag- 
mented liver  cells,  quite  a  number  of  polymorphonuclear  leuco- 
cytes, and  a  few  amcebfe. 

Sixteen  days  after  the  injection  was  given  the  remaining  puppy 
was  found  in  a  dying  condition.  The  animal  was  killed  \vith 
chloroform  and  an  autopsy  was  at  once  made.  The  puppy  was 
greatly  emaciated.  On  examination  the  large  intestine  was  found 
to  be  empty.  The  wall  of  the  gut  was  considerably  thickened, 
and  its  mucous  surface  was  of  a  pale  pinkish-gray  color.  The 
entire  mucosa  was  beset  with  great  numbers  of  small  ulcers — gen- 
erally 2  mm.  or  3  mm.  in  diameter — that  in  every  way  resembled 
those  already  described  as  occurring  in  the  intestines  of  the  other 
puppies.  The  ulcers  were  not  more  frequently  present  on  the 
tops  of  the  rug£e  than  elsewhere  on  the  mucous  surface,  though  it 
should  be  remarked  that  these  elevations  are  not  so  numerous  or 
well-marked  as  is  usually  the  case. 

The  liver  contained  six  small  abscesses,  the  largest  being  about 
0.5  cm.  in  diameter.  These  abscesses  presented  the  appearance 
of  those  found  in  the  liver  of  the  other  puppy. 

As  the  microscopic  lesions  in  the  intestines  of  these  two  puppies 
are  in  every  way  similar,  the  description  that  follows  applies  to 
both: 

On  examination  with  low  powers  the  mucosa  is  found  to  f>re- 
sent  extensive  alterations  ;  indeed,  this  coat  of  the  intestine  is  in 
a  large  measure  absent,  there  being  only  here  and  there  small  islets 
in  which  the  normal  tissues  are  more  or  less  preserved.  In  situa- 
tions where  the  changes  are  least  marked  mucin  formation  is  going 
on  in  the  lining  cells  of  the  crypts  to  an  unusual  extent — none  of 
the  cells  under  these  circumstances  being  free  from  this  substance 
— and,  as  is  so  often  the  case  where  the  ej^ithelial  cells  are  sub- 
jected to  irritating  influences,  the  mucin  does  not  occur  in  the 
small  globular  masses  as  in  health,  but  scattered  diffusely  through- 
out the  protoplasm  of  the  cells. 

In  the  interstitial  tissues  lying  between  the  crypts  the  blood- 
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vessels  are  eonsiderably  dilated  and  are  filled  with  blood,  and 
the  surrouuding  lymph  spaces  are  distended,  eontaiu  niany  blood 
cells  and  an  unnsiuil  number  of  lymphoid  and  plasma  cells ; 
the  effect  of  this,  of  course,  is  to  cause  this  coat  to  be  consid- 
erably swollen.  Beneath  these  areas  the  muscularis  mucoste 
generally  shows  no  apparent  alteration,  but  the  tissues  of  the  sub- 
mucosa  are  always  swollen  and  contain  a  great  many  lymphoid, 
cells,  and  many  more  than  the  usual  number  of  mucinoblasts, 
a  quantity  of  plasma  cells,  and  a  very  few  polymorphonuclear 
leucocytes.  The  epithelial  cells  lining  the  bloodvessels  and  lymph 
spaces  are  also  considerably  swollen,  as  a  rule,  and  not  infre- 
quently have  shed  off  from  their  basement  membranes. 

At  the  edges  of  the  areas  least  affected  there  are  found  two  dis- 
tinct classes  of  lesions,  though  they  at  many  points  merge  insensibly 
into  each  other.  One  of  these  represents  recent  changes  in  the 
mucosa  and  the  other  the  lesions  of  a  more  chronic  kind.  The 
former  will  be  first  considered. 

No  extended  description  of  the  more  recent  lesions  is  neces- 
sary, for  in  those  instances  where  the  necrotic  process  has  just 
begun,  or  has  not  Iieen  in  existence  for  a  great  length  of  time, 
changes  are  found  that  in  every  way  resemble  those  encountered 
in  the  beginning  ulcers  described  in  connection  with  Experiment  I. 

In  the  more  chronic  ulcers  the  necrotic  process  has  passed 
through  the  mucosa  in  all  instances,  and  extends  to  a  varying 
distance  into  the  submucosa ;  in  some  cases  the  entire  submucosa 
has  sloughed  away,  but  under  no  circumstances  have  even  the 
superficial  portions  of  the  circular  muscular  layer  undergone 
ulcerative  change.  The  tissues  forming  the  floors  of  these 
lesions,  as  a  rule,  are  made  up  of  necrotic  connective  tissue,  but 
iu  some  instances  a  remarkable  development  of  epithelium  has 
occurred  over  the  exposed  surfaces  of  the  ulcers,  and  in  some 
cases  has  completely  covered  them.  This  layer  of  epithelium  is 
attached  to  the  tissues  that  lie  beneath,  and  follows  clo.sely  the 
irregularities  of  its  surface ;  in  many  instances  the  cells  have 
grown  downward  into  the  tissues,  lining  what  were  apparently 
enlarged  lymph  spaces,  and  forming  glandular  structures  that 
greatly  resemble  the  normal  crypts.  These  newly-formed  crypt- 
like bodies  have  their  bases  sometimes  on  the  circular  muscular 
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coat,  aud  not  infrequently  extend  out  laterally  for  quite  a  distance 
into  the  suljniucosa.  The  cells  constituting  this  newly-formed 
epithelial  covering  of  the  ulcers,  and  those  found  in  the  newly- 
formed  crypt-like  bodies,  resemble  very  greatly  the  normal  epithe- 
lial cells  on  the  free  surfaces  of  the  intestine.  They  occur  in  a 
single  layer,  and  consist  of  tall,  well-defined,  columnar  epithelial 
cells,  the  nuclei  and  protoplasm  of  which  stain  in  the  usual  way, 
but  under  no  circumstances  does  mucin  formation  appear  to  go 
on  within  them.   Mitotic  figures  are  never  observed  in  these  cells. 

The  tissues  lying  Ijeneath  these  ulcers  consist  of  numerous  very 
dense  bodies  of  white  fibrous  tissue  and  quite  a  number  of  fibrils 
of  elastic  tissue.  The  white  fibrous  tissue  has  evidently  increased 
in  amount,  as  it  is  present  in  considerably  greater  quantity  than 
is  found  in  the  normal  submucosa.  The  lymph  spaces  in  these 
situations  contain  veni'  little  fluid  and  never  appear  unusually 
dilated.  Scattered  throughout  the  tissues  there  are  great  num- 
bers of  lymphoid  cells,  many  plasma  cells,  and  a  very  un- 
usual number  of  mucinoblasts ;  there  are  also  a  few  more  or 
less  degenerate  connective  tissue  cells  and  an  occasional  poly- 
morphonuclear leucocyte.  The  bloodvessels  are  not  particularly 
numerous  and  never  appear  dilated  in  these  areas ;  it  may  be 
noted,  however,  that  the  epithelial  cells  lining  the  bloodvessels 
and  the  larger  lymph  channel  generally  appear  swollen,  and, 
especially  in  the  latter,  have  oftentimes  shed  off  from  their 
basement  membranes.  Fibrin  is  never  found  in  the.se  tissues,  nor 
have  bacteria  been  demonstrated  in  any  of  the  specimens  examined. 

The  circular  muscular  layer  shows  no  alteration  further  than 
that  there  is  an  unusual  number  of  mucinoblasts  lying  between 
the  muscle  fibres. 

The  longitudinal  muscular  layer  and  sulwerous  and  serous  coats 
appear  entirely  normal. 

From  the  foregoing  description  of  the  changes  that  occur  in 
experimental  dysentery  in  dogs  it  will  be  seen  that  the  lymph 
nodes  of  the  intestinal  wall  show  no  peculiar  or  striking  altera- 
tions in  this  disease,  and,  indeed,  it  may  be  said  that  these  struc- 
tures are  always,  as  it  were,  incidentally  affected,  and  that  they 
never  show  alterations  of  a  moi"e  pronounced  kind  than  are  seen 
in  the  neighboring  tissues. 
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It  will  1)0  recalled  tiuit  abscesses  were  present  in  tlic  livers  of 
both  of  the  jjuppies. 

On  niicroscopic  examination  it  was  found  that  the  contents  of 
these  abscesses  consisted  of  degenerate  liver  cells,  considerable 
numbers  of  polymorphonuclear  leucocytes,  and,  in  some  situations, 
degenerated  red  blood  cells.  The  necrotic  liver  cells  frequently 
formed  long,  irregular  rods,  rounded  at  the  ends,  that  greatly 
resembled  those  masses  that  result  from  the  breaking  up  of 
hepatic  cells  in  the  liver  of  man  under  similar  conditions.  In 
]iroperly  stained  sections  a  few  bacilli  may  be  demonstrated,  and 
a  small  number  of  amcebse  are  here  and  there  found.  These 
abscesses  were  evidently  recent,  for  their  avails  consist  merely 
of  compressed  liver  cells  that  are  more  or  less  necrotic.  The 
hepatic  cells  in  the  vicinity  of  the  abscesses  show  evidences  of 
beginning  degeneration,  but  there  is  not  that  wide-spread  and 
very  marked  necrosis  of  these  cells  that  occurs  in  amoeljic  ab- 
.scesses  of  the  liver  in  man.  The  capillaries  in  the  vicinity  of  the 
abscesses  are  filled  with  polymorphonuclear  leucocytes,  and,  in 
many  instances,  apparently  contain  no  red  blood  cells  at  all ;  fur- 
ther away  the  capillaries  are  distended  with  blood  and  are  some- 
what dilated,  but  these  alterations  are  by  no  means  marked. 

Experiment  IV.     Duration,  sixteen  days. 

A  puppy,  twenty-six  days  old,  was  injected  with  fecal  material 
containing  living  amoebte.  In  a  few  days  the  animal  developed 
dysentery  and  died  in  sixteen  days  after  the  dysenteric  material 
had  beeu  administered.  Its  intestine  presented  changes  in  every 
way  similar  to  those  found  in  Experiments  II.  and  III. 

Resume  of  the  Alterations  found  in  the  Large  Intestines  of 
Dogs  SuflFering  with  Experimental  Dysentery. 

On  post-mortem  examination  the  large  intestines  were  in  all 
cases  found  swollen  and  the  mucosa  somewhat  reddened  in  the 
affected  regions.  There  were  scattered  over  the  surface  numer- 
ous small  ulcers,  these  being  limited  to  the  lower  part  of  the  small 
intestine  in  the  case  where  the  animal  was  killed ;  but  in  those 
instances  where  death  resulted  from  the  disease  these  lesions  were 
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observed  on  all  parts  of  the  surfaee  of  the  bowel.  In  two  of  the 
cases  there  were  liver  abscesses. 

On  microscopic  examination  considerable  alterations  are  a))pa- 
reut  in  the  intestinal  walls,  ^^'here  the  lesions  are  only  beginning 
there  are  merely  slight  catarrhal  changes  in  the  surface  epithe- 
lium, in  the  immediate  vicinity  of  which  amcebie  are  invariably 
found.  At  a  later  stage  the  epithelial  cells  entirely  desquamate 
and  their  basement  membranes  disapj)ear.  Simultaneously  the 
interglandular  tissues  beneath  become  greatly  swollen  as  a  result 
of  the  accumulation  of  liquids  in  the  parts  and  of  the  dilatation  of 
the  bloodvessels  ;  in  many  instances  the  walls  of  the  vessels  burst, 
and  hemorrhage  occurs  in  the  parts.  In  addition  to  the  pre-exist- 
ing cells  normally  found  in  these  situations  great  numbers  of  large 
phagocytes  of  Metschnikoff  quickly  collect.  Following  this,  ulcer- 
ation begins  from  above,  and,  extending  downward  between  the 
glands,  continues  until  these  structures,  no  longer  having  support, 
drop  out  of  the  intestinal  wall. 

The  muscularis  mucosae  resists  the  process  decidedly,  but  in 
many  instances  the  tissues  composing  it  have  likewise  become 
necrotic  and  have  sloughed  away  ;  under  these  circumstances  the 
ulcers  extend  into  the  tissues  of  the  submucosa.  It  is,  however, 
often  the  case  that  remnants  of  the  muscularis  mucosje  are  found 
in  situations  where  both  the  tissues  above  and  below  are  entirely 
necrotic.  The  floors  of  these  deeper  ulcers  consist  of  the  remains 
of  the  pre-existing  tissues  of  the  parts,  intermingled  with  which 
there  are  multitudes  of  the  large  phagocytes  of  Metschnikoff,  many 
polymorphonuclear  leucocytes,  and  a  few  lymphoid  cells,  ])lasma 
cells,  and  mucinoblasts.  It  is  particularly  noteworthy  that  while 
all  of  the  connective  tissues  in  these  situations  undergo  rapid 
alteration,  the  elastin  suffers  more  than  the  collagenous  tissues 
and  very  quickly  disappears. 

In  the  more  chronic  lesions  similar  alterations  are  found,  with 
the  exception  only  that  the  large  phagocytes  have  given  way  to 
great  numbers  of  plasma  cells,  and  that  fibrous  tissue  is  being 
formed  in  considerable  quantities. 

In  no  instance  has  the  necrotic  process  extended  into  the  cir- 
cular muscular  layer. 
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By  no  means  all  of  the  experiments  that  have  been  made  upon 
the  large  intestines  of  dogs  with  irritants  are  recorded  in  the  fol- 
lowing pages,  for  more  than  one  test  has  been  made  in  almost  every 
instance,  and  in  some  cases  four,  six,  eight,  and  even  ten  animals 
were  sacrificed  before  a  definite  conclusion  was  arrived  at  as  to 
the  character  of  the  lesions  induced  by  the  irritants  in  question. 
It  was  very  early  patent  that  should  an  attempt  be  made  to 
describe  the  changes  found  in  every  animal  experimented  upou 
that  this  essay  would  be  extended  to  an  entirely  unnecessary 
length,  and  it  has  therefore  been  the  aim  of  the  writer  to  select 
for  record  out  of  the  several  experiments  made  with  each  sub- 
stance the  one  that  appeared  most  typical. 


CHAPTER    I. 

EXPERIMENTS  TO   DETERMIXE  THE   EFFECTS   OF   A   HIGH 

DEGREE   OF   HEAT  ON   THE   LARGE 

INTESTINES   OF   DOGS. 

ExPERurEXT  I.     Intestine  burned  after  death. 

A  KXIFE  was  heated  to  a  dull  chcrrv-rcd  color,  and  the  .sharp 
edge  was  lightly  pressed  for  a  inomeut  agaiust  the  iiuicosa  of  the 
large  intestine  of  a  dog  after  its  removal  from  the  animal's  body. 
Where  the  knife  came  in  contact  with  the  tissue  a  scarcely  per- 
ceptible grayish  line  was  produced  on  its  surface. 

Microscopic  specimens  were  prepared  in  the  usual  way,  and 
on  examination  the  following  changes  were  noted  :  At  the  points 
where  the  burns  were  made  there  are  distinct  depressions  upon 
the  surface  of  the  mucosa.  Covering  these  depressed  areas  there 
are  layers  of  finely  granular  material  containing  small  particles 
of  mucin  ;  this  substance,  however,  lies  all  along  the  free  surface 
of  the  intestine,  and  is  here  evidently  not  the  result  of  the  action 
of  heat.  After  being  stained  by  the  usual  methods  the  mucosa 
is  found  to  be  divided  into  four  more  or  less  distinct  layers  in  the 
areas  beneath  the  points  where  the  burns  were  made.  The  first 
of  these  («)  lies  immediately  beneath  the  granular  material  just 
described,  and  consists  of  the  tissues  that  have  suffered  most  from 
the  effects  of  the  heat.  Beneath  this  {It)  there  is  an  area  that  is 
almost  entirely  empty.  Still  further  down  (e)  the  tissues  exhibit 
marked  changes  and  present  certain  staining  peculiarities  hereafter 
to  be  referred  to.  The  bases  of  the  glands  have  not  suffered  so 
greatly  a.s  the  tissues  higher  up,  and,  as  a  consequence,  present 
almost  a  normal  appearance  and  form  the  lowest  layer  (d)  of  the 
mucosa.  The  finer  changes  occurring  in  these  different  layers 
will  now  be  considered  in  the  order  in  which  tlioy  liave  been 
mentioned. 
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(a)  The  tissues  near  the  free  surface  of  the  mucosa  exhibit 
marked  alterations.  The  outer  portion  of  this  layer,  which  is  in 
immediate  contact  with  the  granular  material  just  referred  to,  con- 
sists of  tissues  that  have  in  a  large  measure  lost  their  nuclei  aud 
that  stain  in  an  almost  uniform  manner  with  acid  dyes.  The  con- 
nective tissue  fibrils  are  here  fused  together,  forming  highly  granu- 
lar, acidophilic  masses  in  which  the  original  cellular  structures  can- 
not be  recognized.  At  a  very  short  distance  from  the  surface  the 
tissues  contain  cells  the  nuclei  of  which  stain  even  more  intensely 
than  normal  with  basic  dyes.  These  nuclei,  which  evidently  be- 
long to  the  cells  lying  in  the  connective  tissue,  are  considerably 
elongated  and  their  long  axes  usually  lie  parallel  to  the  surface  of 
the  intestine.  The  connective  tissue  fibrils  preserve  here  their 
usual  appearance  in  a  degree,  but  are  swollen  and  usually  greatly 
distorted.  In  the  lower  portion  of  this  badly  burned  area  there 
are  always  one  or  two  of  the  crypts  of  Lieberkuehn,  the  ends  of 
which  have  evidently  been  turned  over  by  the  pressure  exerted 
by  the  knife  while  the  burn  was  being  made.  The  crypts  contain 
hardly  a  vestige  of  the  epithelial  cells  that  originally  lined  them. 
At  the  edges  of  the  burnt  area  the  epithelial  cells  in  the  crypts 
have  not  undergone  such  extensive  alterations,  but  it  is  note- 
worthy that  the  mucin  is  far  better  preserved  than  any  of  the 
other  constituents  of  the  cells.  The  nnclei  of  the  cells  lying 
between  the  crypts  in  the  deepest  portion  of  the  badly  burned 
region  show  a  certain  degree  of  elongation,  but  their  long  axes 
are  usually  transverse  to  the  surface  of  the  gut.  The  connective 
tissues  are  here  likewise  considerably  swollen. 

(b)  The  open  spaces  beneath  the  areas  just  described  lie  on  a 
level  that  about  corresponds  to  the  necks  of  the  crypts ;  in 
the  fresh  state  they  probably  contained  a  certain  amount  of 
steam,  and,  if  not  this,  certainly  more  or  less  liquids,  as  they 
are  in  a  great  measure  empty.  In  no  instance,  however,  do  they 
entirely  separate  the  deeper  tissues  from  those  that  lie  above,  for 
at  some  points  small  strands  of  collagenous  tissue  pass  through 
the  cavities  and  unite  them  together.  The  tissues  that  line  the 
spaces  present  an  exceedingly  ragged  appearance  on  all  sides, 
indicating  in  an  unmistakable  manner  that  they  were  violently 
torn  asunder. 
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((')  The  tissues  that  lie  beneath  these  cavities  are  not  so  mueh 
altered  as  those  nearer  the  surface,  but  nevertheless  present  a  con- 
siderable degree  of  change.  The  crypts,  where  they  abut  on  the 
open  spaces,  are  always  diminished  in  calibre  owing  to  swelling  of 
the  structures  that  He  between  them.  In  these  situations  the  ex- 
ternal coats  of  the  epithelial  cells  lining  the  crypts  have  univer- 
sally ruptured,  and  the  cells  have  the  appearance  of  being  fused 
together ;  their  nuclei  are  irregular  in  form,  being  elongated 
and  often  twisted,  and  take  the  basic  stain  feebly.  It  is  a 
curious  fact  that  the  masses  of  mucin  that  normally  occur  in 
the  cells  in  these  situations  preserve  their  form,  and,  in  most  in- 
stances, even  their  relative  position  to  each  other.  The  lumina 
of  many  of  the  crypts  are  completely  filled  with  free  mucin  and 
disintegrated  cells.  Lower  down  the  cells  of  the  crypt.s  still  jire- 
sent  no  distinct  outlines.  The  nuclei  of  these  cells  are  very  much 
elongated  and  their  long  axes  are  always  parallel,  or  nearly  so,  to 
the  long  axes  of  the  crypts  ;  they  take  the  basic  stain  with  great 
intensity.  The  connective  tissues  that  intervene  Iietween  the  crypts 
at  some  distjince  from  the  open  spaces  do  not  show  a  great  degree 
of  change,  but  both  the  collagenous  and  elastic  tissue  fibres  take 
the  stain  poorly,  and  they  are  in  many  instances  swollen.  The 
lymph  spaces  between  the  fibres  are  distinctly  increased  in  size 
and  evidently  contained  either  small  quantities  of  water  or,  what 
seemed  much  more  likely,  minute  collections  of  steam  ;  the  cells 
that  lie  in  these  situations  are  irregular  in  form  and  are  often- 
times decidedly  swollen.  The  cells  found  in  the  interstitial  tissues 
at  these  points,  however,  as  a  rule,  show  no  alteration,  and  it  is  to 
be  especially  noted  that  their  nuclei  do  not  show  that  elongation 
that  invariably  occurs  in  the  neighboring  epithelial  cells. 

(fZ)  The  epithelial  cells  lining  the  bodies  of  the  crypts  in  the 
areas  just  beneath  where  the  burns  were  made  have  generally 
desquamated,  and  in  many  insttxnces  the  walls  of  the  cells  have 
ruptured  ,  the  luuiina  of  the  crypts  contain  quantities  of  granular 
debris  that  results  from  this  process.  In  these  instances,  how- 
ever, in  which  the  cells  contain  mucin  this  substance  presents  an 
entirely  normal  appearance.  The  tissues  intervening  between  the 
bases  of  the  crypts  show  no  alteration. 

Tiie  otiier  coats  of  tlie  intestine  are  entirely  unaltered. 


EFFECTS  OF  A  HIGH  DEGREE  OF  HEAT.  (,1 

(Jiiite  a  uuinlier  of  specimens  were  j)repared  aud  examined  that 
were  burned  with  tiie  sharp  edge  of  a  knife  fifteen  minutes  before 
the  death  of  the  animal  whose  intestine  was  being  operated  upon. 

On  microscopic  examination  none  of  these  showed  alterations 
different  in  anv  way  from  tliose  found  in  instances  where  the  in- 
testine was  burned  after  death,  and  a  separate  description  of  the 
changes  is  therefore  considered  unnecessary. 

Other  specimens  were  prepared  by  burning  the  intestine  in  a 
similar  manner  six  hours  before  death.  On  microscopic  exami- 
nation the  alterations  are  found  to  agree  in  every  particular  with 
those  already  described,  with  the  exception  only  that  the  blood- 
vessels in  the  vicinity  are  dilated  and  iu  many  cases  ruptured, 
and  that  the  tissues  at  the  edges  of  and  immediately  beneath  the 
lesions  are  found  to  be  somewhat  swollen  as  the  result  of  the 
presence  of  a  certain  amount  of  effused  blood,  from  the  collec- 
tion in  the  parts  of  fluids,  and  the  presence  of  quite  a  nmuber  of 
poh'morphonuclear  leucocytes  ;  these  changes  are  confined  to  the 
immediate  vicinity  of  the  alterations  and  do  not  extend  to  any 
great  distance  into  the  surrounding  tissues. 

Experiment  II.     Heat.     Duration,  six  hours. 

The  blade  of  a  knife  was  lieated  to  a  cherry-red  color,  and  its 
flat  surface  was  applied  for  a  moment  to  the  mucous  surface  of  a 
dog's  intestine.  Six  hours  later  the  tissue  was  removed.  The 
wall  of  the  gut  at  the  point  where  the  burn  was  made  was  dis- 
tinctly swollen  ;  the  surface  of  the  intestine  was  of  a  grayish 
color,  and  surrounded  by  an  area  of  marked  redness. 

On  microscopic  examination  it  is  found  that  the  tissues  lying 
at  a  short  distance  from  the  edge  of  tiie  burn  show  no  alteration. 

Somewhat  nearer  the  only  changes  found  are  a  dilatation  of  the 
bloodvessels  of  the  interglandular  substance,  and  as  the  margin 
of  the  burnt  area  is  approached  it  is  found  that,  in  addition  to  the 
dilatation  of  the  bloodvesseIs,quite  a  number  of  polymorphonuclear 
leucocytes  have  collected  iu  the  parts,  and  the  epithelial  cells  cov- 
ering the  surface  of  the  mucosa  and  those  lining  the  underlying 
crypts  exhibit  catarrhal  change  ;  the  capsules  of  these  desqua- 
mated cells  seem  to  have  ruptured  in  many  instances,  and  the  pro- 
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topliisin  lia.s  bocii  discluirixi'd,  leaving  the  nueleus  in  an  apparently 
normal  condition.  The  deeper  tissues  of  the  intestinal  wall  show 
beneath  tliese  areas  practically  no  change.  lu  the  edges  of  the 
burnt  region  the  pre-existing  tissues  have  completely  disappeared ; 
the  epithelial  cells  that  covered  the  surface,  and  those  that  lined 
the  crypts,  and  the  iuterglaudular  substance  have  all  entirely 
disintegrated,  and  in  their  stead  there  is  found  a  mass  of  poly- 
morphonuclear leucocytes,  lymphoid  cells,  pseudoplasma  cells, 
and  a  few  mucinoblasts.  It  is  rather  remarkable  that  in  this 
zone  not  even  a  vestige  of  the  crypts  remains.  Similar  altera- 
tions are  present  in  the  musciilaris  mucosa^,  the  fibrils  of  which 
have  been  almost  entirely  replaced  by  cellular  collections  corre- 
sponding to  those  found  more  superficially.  The  tissues  of  the 
submucosa  lying  immediately  beneath  are  consi<lerably  swollen, 
this  being  the  result  of  the  accumulation  of  fluids  in  the  parts 
and  of  the  presence  of  a  considerable  amount  of  hemorrhage ; 
there  are  likewise  found  here  a  few  polymorjjhonuclear  leuco- 
cytes, quite  a  number  of  lymphoid  cells,  many  plasma  cells,  and 
a  few  large  phagocytes  and  mucinoblasts.  The  red  blood-cor- 
puscles that  have  been  effused  into  the  tissues  have  generally,  in 
greater  or  less  degree,  degenerated,  so  that  there  is  often  found 
an  acidophilic  granular  debris  representing  them.  The  tissues 
contain  also  a  great  amount  of  fibrin.  The  pre-existing  collag- 
enous tissues  of  the  parts  stain  in  an  almost  normal  manner  and 
the  elastic  tissue  fibrils  exhibit  no  alteration. 

The  layer  of  the  submucosa  above  described  in  wiiich  the  pre- 
existing tissues  have  been  entirely  replaced  by  cells  is  exceed- 
ingly thin,  measuring,  as  a  rule,  not  more  than  100/i  in  thickness. 
Internal  to  it — i.  e.,  toward  the  central  portion  of  the  burn — the 
sui)erficial  structures,  with  the  exception  of  the  surface  epithe- 
lium, still  remain  in  their  normal  situations,  and,  though  greatly 
altered,  may  be  always  recognized ;  the  surface  epithelial  layer, 
and  the  basement  membrane  upon  which  the  cells  lie,  have 
entirely  disappeared.  Tlie  tissues  lying  on  and  near  the  surface 
have  been  so  altered  that  they  have  lost,  in  a  large  measure,  the 
property  of  taking  basic  stains,  and  appear  as  an  almost  homoge- 
neous, hyaline  layer  occupying  the  outer  half  of  the  mucosa.  In 
the  lower  portion  of  this  layer  ])articles  of  mucin   lying  within 
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Specimen  from  about  the  middle  portion  of  tlie  large  intestine  of  a  dog  tliat  had 
been  burnt  six  hours  before  removal  from  tlie  animal's  body  witli  the  flat  side 
of  a  knife  heated  to  a  cherry-red  color.  Tlie  tissue  was  tixed  in  Bensley's  solu- 
tion and  stained  by  the  method  of  Van  Gieson.  Beck  \  inch,  Oc.  1  inch.  ». 
Mucosa,  h.  Muscularis  mucosfe.  c.  Subniucosa.  d.  Circular  muscular  layer. 
e..  Longitudinal  muscular  layer.  /.  Edge  of  the  burnt  area  in  mucosa,  g.  Masses 
of  cells  separating  the  burnt  tissues  from  those  that  are  but  little  changed.  A. 
Masses  of  desquamated  epithelium  in  the  deeper  portions  of  the  crypts  below  the 
burnt  area.  i.  A  collection  of  albuminous  liquid  containing  librin  separating  the 
submncosa  from  the  circular  muscular  laj'er.     (Exp.  II.  I 
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the  remnants  of  the  epithelial  cells  still  stain  in  a  normal  way. 
This  hyaline  coat  frradnally  merges  into  a  layer  in  which  the  cells 
have  been  evidently  fixed  by  heat  after  a  fashion  ;  the  tissues  here 
preserve  in  a  large  measure  their  normal  appearance  and  take 
basic  stains  in  the  usual  way.  On  close  inspection  it  is  invari- 
ably found  that  the  epithelial  cells  lining  the  crypts  have  appar- 
ently amalgamated  togetlier,  and  that  their  nuclei  are  often  greatly 
distorted  ;  in  many  instances  these  nuclei  are  rod-shaped  and  their 
long  axes  lie  parallel  to  the  long  axes  of  the  crypts  in  which  they 
lie.  The  mucin  in  the  muciu-bearing  cells  stains  in  a  normal 
way.  The  glands  are  much  compressed  as  a  result  of  the  altera- 
tions in  the  intervening  substance  at  these  points. 

The  bloodvessels  of  the  interglaudular  substance  lying  between 
the  partially  preserved  glands  just  described  have  universally 
ruptured,  aud  there  is  often  present  great  quantities  of  disin- 
tegrated blood  in  these  tissues.  In  addition  to  the  cells  that  are 
normally  found  in  the  parts  there  are  also  numerous  polymor- 
phonuclear leucocytes.  The  elastic  tissues  found  in  this  region 
are  excellently  preserved,  but  the  collagenous  tissues  have  entirely 
disappeared. 

The  basal  portions  of  the  glands  show  alterations  similar  to 
those  that  were  described  as  occurring  throughout  the  glands 
immediately  surrounding  the  burnt  area.  These  changes  consist 
in  shedding  off  of  the  epithelial  cells  aud  the  disappearance  of 
their  protoplasm,  leaving  in  most  instances  the  nuclei  intact. 
The  basement  membranes  upon  which  these  cells  lie  are  normal. 

The  interglaudular  substance  surrounding  the  deeper  portions 
of  the  crypts  is  composed  of  the  cells  that  are  normally  found 
in  the  parts,  with  the  addition  of  a  considerable  amount  of  hemor- 
rhage aud  many  polymorphonuclear  leucocytes. 

The  fibres  of  the  muscularis  mucosse  have  been  in  a  large 
measure  replaced  by  polymorphonuclear  leucocytes,  the  tissues 
composing  this  layer  apparently  having  undergone  solution  and 
disappeared. 

The  tissues  of  the  sul^mucosa  that  lie  immediately  beneath  the 
muscularis  mucosaj  are  greatly  swollen ;  this  is  a  result  of  the 
presence  of  fluids  and  of  great  numbers  of  polymorphonuclear 
leucocytes.     The  bloodvessels  in  these  situations  are  dilated  and 
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filled  with  blood,  and  niultitiides  of  polyiuorpiionucli'ar  ItMicocytes 
are  always  uttai-iied  to  the  inuer  ooats  aud  in  many  instanees  may 
be  seen  lyino^  within  their  walls.  There  is  a  small  amonnt  of 
hemorrhage  in  these  tissues.  Both  the  collagenous  and  elastic 
tissue  fibrils  stain  well.  The  tissues  constituting  the  deeper  por- 
tions of  the  submucosa  ai'e  likewise  greatly  swollen,  this  being 
the  result  in  a  large  measure  of  extensive  hemorrhages  into  the 
parts.  The  red  blood-corpuscles  are  usually  in  a  partially  degen- 
erate condition  wherever  they  are  found  lying  loosely  in  the  tissues 
of  the  submucosa.  In  the  deeper  portions  of  the  submucosa  there 
are  extensive  deposits  of  fibrin. 

The  circular  muscular  layer  and  the  submucosa  have  been  torn 
asunder  by  the  accumulation  between  them  of  great  quantities  of 
an  albuminous  liquid  ;  this  liquid  contains  fibrin,  but  practically 
no  cells. 

The  remaining  coats  of  the  intestine  show  no  alteration. 

Resume  of  the  Changes  Produced  in  the  Dead  Tissues  by  Heat. 

As  a  result  of  the  changes  described  the  burnt  tissues  present 
quite  a  characteristic  general  appearance  under  low  powers  of 
the  microscope ;  externally  they  contain  practically  no  nuclei, 
and  all  of  the  structures  present  stain  with  acid  dyes.  Some- 
what lower  down  numerous  cells  are  present,  the  nuclei  of  which 
stain  with  great  intensity  with  basic  dyes,  aud  the  intervening 
tissues  are  normally  acidophilic.  Beneath  this  there  is  an  open 
space  through  which  run  shreds  of  more  or  less  altered  connec- 
tive tissue.  Still  lower  down  there  is  an  area  in  which  the  nuclei 
of  the  epithelial  cells  are  much  elongated,  have  their  long  axes 
parallel  to  the  long  axes  of  the  glands,  and  stain  very  poorly,  and 
the  lumina  of  the  crypts  are  filled  with  the  granular  debris  that 
results  from  the  disintegration  of  the  epithelial  cells.  The  inter- 
vening connective  tissue  is  swollen,  oftentimes  to  such  an  extent 
that  the  upper  portions  of  the  lumina  of  the  crypts  are  almost 
entirely  obliterated.  Somewhat  beneatii  this,  and  forming  the 
lower  border  of  this  layer,  the  nuclei  are  stained  with  consider- 
able int<>nsity,  but  in  every  other  way  the  cells  of  the  crypts 
resemble  those  of   the  portions  of  the  glands  higher  up.      The 


EFFECTS  OF  A  HIGH  DEGREE  OF  HEAT.  65 

cells  that  lie  in  the  bases  of  the  crypts  have  in  many  instances 
degenerated  and  have  very  generally  shed  off  from  their  basement 
membranes. 

Changes  Produced  in  the  Living  Tissues  by  Heat. 

Where  the  knife  came  in  actual  contact  with  the  tissues  they 
were  completely  destroyed  and  have  entirely  disappeared.  The 
structures  beneath  were  acted  upon  in  such  a  way  that  they  have 
become  practically  acidophilic  througiiout ;  they  have  in  a  large 
measure  lost  their  morphologic  peculiarities,  aud  appear  as  a  more 
or  less  homogeneous,  liyaline  mass  covering  over  the  partially  pre- 
served tissues  that  lie  uuderneath.  As  might  be  expected,  the 
collagenous  tissue  fibrils  can  no  longer  be  recognized,  but  the 
threads  of  elastic  tissue  stain  in  a  more  or  less  normal  way. 
The  only  portions  of  the  epithelial  cells  that  are  preserved  in 
the  parts  are  the  particles  of  mucin  contained  within  some  of 
them.  Lower  down  these  almost  completely  destroyed  tissues 
merge  into  structures  that  are  fairly  well  preserved,  the  heat 
having  acted  to  a  certain  extent  upon  them  as  a  fixative.  In  this 
area  the  epithelial  cells  lining  the  crypts  appear  to  have  coalesced, 
and  their  nuclei  are  greatly  distorted.  Sometimes  these  nuclei 
are  rod-shaped,  and  they  not  uncommonly  lie  with  their  long 
axes  parallel  to  the  long  axes  of  the  crypts.  The  basement 
membranes  of  these  portions  of  the  glands  are  normal. 

The  tissues  that  normally  intervened  between  these  glands 
have  been  in  a  large  measure  replaced  by  blood,  which  has  been 
effused  into  the  parts  In  great  quantities ;  the  pre-existiug  cells 
of  the  part  are  present  in  about  the  usual  number. 

Lower  down  in  the  glands  the  epithelial  cells  have  shed  off,  the 
cellular  membranes  appear  to  have  ruptured  in  most  instances, 
and  the  protoplasm,  as  a  consequence,  has  been  liberated. 

In  the  intervening  tissues  there  are  large  numbers  of  polymor- 
phonuclear leucocytes. 

Beneath  the  burnt  areas  the  fibres  composing  the  muscularis 
mucosie  have  in  a  large  measure  disappeared,  but  the  elastic  tissue 
fibrils  appear  to  have  suffered  no  change.  Replacing  the  muscle 
fibres  there  are  a  great  many  polymorphonuclear  leucocytes. 
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The  portions  of  the  submueosa  that  Ho  iu  the  vicinity  of  the 
mu.scuhiris  mueosie  are  swoHon,  contain  great  numbers  of  poly- 
morphonuclear leucocytes,  and  quite  an  amount  of  free  blood. 
The  deeper  layers  of  this  coat  contain  enormous  quantities  of 
disintegrating  blood  and  much  fibrin.  Albuminous  fluids  have 
collected  in  considerable  quantity  between  the  submueosa  and 
the  circular  muscular  layer. 

None  of  the  other  coats  of  the  intestine  presents  aliuormalities. 

Immediately  around  the  edges  of  the  burnt  area  the  pre-existing 
tissues  of  the  nuicosa  have  entirely  disappeared,  being  replaced 
by  polymorphonuclear  leucocytes  in  a  large  degree.  Somewhat 
further  outward  the  bloodvessels  are  dilated,  and  there  is  quite 
an  amount  of  hemorrliao:e  into  the  tissues. 


CHAPTER    II. 

EXPERIMENTS    TO    DETERMINE    THE    EFFECTS   PRODUCED 

ON   THE  LARGE   INTESTINES   OF   DOGS   BY   THE 

INJECTION   OF  ALKALINE  SOLUTIONS. 

Experiment   I.     Dilute   liquor   potassae.     Duration,  twelve 
hours. 

On  January  31,  1900,  there  were  injected  into  the  rectum  of 
a  dog  10  c.c.  of  liquor  pota.ssre  (U.  S.  P.),  diluted  with  an  equal 
quantity  of  water.  Twelve  iiours  later  the  animal  wa.s  killed 
with  chloroform,  and  an  autop.sy  was  at  once  made. 

On  examination  the  lower  part  of  the  intestine  was  found  to 
be  almost  empty,  and  the  nmcosa  was  uniformly  reddened.  In 
this  situation  tiiere  were  many  transverse  rugae  on  the  surface  of 
the  gut,  the  apices  of  which  showed  no  more  redness  than  the 
surrounding  surface  of  the  intestine. 

On  microscopic  examination  it  is  found  that  the  superficial 
epithelium  that  normally  covered  tlie  mucosa  has  entirely  disap- 
peared in  the  affected  region,  and  the  outer  half  of  this  coat  is 
in  a  semi-necrotie  condition.  The  epithelial  cells  lying  in  this 
situation  have  entirely  disintegrated,  and  there  remains  in  their 
stead  a  mass  of  granular  debris,  intermingled  with  which  there  is 
much  mucin  in  all  instances ;  however,  the  mucin  here  found 
does  not  stain  altogether  so  brilliantly  as  that  present  in  the 
lower  part  of  the  crypts,  and  it  is  evident  that  it  is  more  or  less 
altered.  The  average  diameter  of  the  crypts  in  this  situation  is 
decidedly  decreased,  this  being  due  to  the  accumulation  of  cells 
and  fluids  in  the  interglandular  substance.  In  tliis  part  of  the 
mucosa  the  elastic  basement  membranes  have  in  all  instances 
entirely  disappeared.  The  tissues  that  lie  between  the  crypts  are 
in  a  large  measure  acidophilic,  the  only  exception  to  this  being 
the  nuclei  of  the  polymorplionuclear  leucocytes  that  evidently 
migrated  into  the  parts  after  the  maximum  deleterious  action  of 
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tlio  litjiior  potussic  had  passed  away.  The  bauds  of  pre-existing 
ooliageiious  tissue  can  always  be  made  out  iu  the  diseased  situa- 
tions ;  they  are  distinctly  swollen  and  do  not  present  the  sharp 
outlines  that  they  exhibit  iu  health.  The  pre-existing  lymphoid 
cells,  the  pseudoplasma  cells,  and  the  muciuoblasts  that  are  nor- 
mally found  in  those  situations  have  become  entirely  necrotic,  and, 
as  before  remarked,  the  only  cellular  constitueuts  that  appear 
normal  are  tiie  multitudes  of  polymorphonuclear  leucocytes  that 
have  penetrated  into  the  parts.  The  walls  of  the  bloodvessels 
have  likewise  undergone  a  complete  necrotic  change,  and  much  of 
the  blood  that  was  contained  in  them  has  been  widely  diffused  into 
the  interstices  of  the  interglandular  substance  ;  in  many  situations 
masses  of  partially  degenerated  red  blood-cells  may  be  found  lying 
loosely  iu  the  tissues,  but  these  cells  have,  as  a  rule,  become  so 
completely  necrotic  that  they  can  no  longer  he  recognized  with 
certainty. 

The  epithelial  cells  that  Hue  the  crypts  in  the  area  immediately 
beneath  the  necrotic  layer  just  described  present  the  usual  changes 
that  occur  when  they  are  subjected  to  irritation,  being  swollen, 
irregular  in  form,  and  in  many  instances  completely  detached 
from  their  basement  membranes,  and  lie  loosely  in  the  lumina  of 
the  crypts.  Some  of  them  have  evidently  entirely  disintegrated, 
for  there  is  always  present  a  considerable  quantity  of  granular 
debris  surrounding  them.  Within  the  lumina  of  the  crypts  there 
is  invariably  found  much  mucin.  In  some  instances  mucin  forma- 
tion has  gone  on  to  such  a  degree  that  this  substance  completely 
fills  the  lumina  of  the  crypts,  and  has  exerted  such  a  pressure 
upon  the  surrounding  cells  that  they  appear  greatly  diminished 
in  size  and  lie  compressed  against  their  more  or  less  necrotic 
basement  membranes  ;  under  these  circumstances  those  nuclei  of 
the  cells  that  are  oblong  lie  parallel  to  the  long  axes  of  the  crypt, 
and  not  transversely  as  in  health.  In  instances  where  the  mucin 
formation  has  been  extreme  almost  the  entire  crypt  is  tjiken  up 
by  the  plugs  of  mucin  that  lie  within  them,  these  measuring  in 
diameter  oftentimes  as  much  as  fiO/i — but  a  few  microns  less  than 
the  entire  gland.  None  of  the  epithelial  cells  that  are  found  in 
this  area  ever  show  in  their  protoplasm  any  evidence  of  mucin 
being  present.     The  cells  lining  the  basal  portions  of  the  crypts 
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geuerally  a])i)e:ii'  .soniewhut  swollen,  and  iu  some  instances  tliey  have 
shed  off  from  their  basement  membranes  ;  but  further  than  this  no 
alteration  in  these  parts  of  the  glands  is  apparent.  The  basement 
membranes  that  line  the  bases  of  the  crypts  still  stain  in  a  fairly 
normal  way,  but  the  tissues  of  which  they  are  composed  lose  their 
power  of  taking  the  usual  dyes  a  short  distance  from  the  deepest 
portion  of  the  glands.  In  the  interstitial  tissues  lying  immedi- 
ately beneath  the  necrotic  area  the  bloodvessels  are  enormously 
enlarged  and  are  filled  with  blood,  but  further  than  this  the  tissues 
practically  present  no  alteration.  The  line  of  demarcation  between 
the  diseased  tissues  and  those  that  lie  beneath  them  is  always  ex- 
ceedingly abrupt.  The  tissues  lying  beneath  the  basal  portions 
of  the  glands  show  no  alterations. 

The  muscularis  mucosse  is  normal. 

The  bloodvessels  lying  in  the  portion  of  the  submucosa  in  the 
vicinity  of  the  muscularis  mucoste  are  generally  somewhat  dilated 
and  are  filled  with  blood.  Xo  other  change  is  found  in  the  sub- 
mucosa. 

The  other  coats  are  entirely  normal. 

Experiment   II.      Liquor  potassae.      Duration,  twenty-four 
hours. 

At  1  P.M.,  on  November  27,  1900,  10  c.c.  of  liquor  potassse 
■were  injected  into  the  rectum  of  a  dog  weighing  about  6  kg. 
Twenty-four  hours  later  the  animal  was  killed  with  chloroform, 
and  an  autopsy  was  at  once  made.  The  large  intestine  was  empt)', 
but  only  the  lower  half  showed  obvious  alteration.  In  this  region 
the  mucosa  was  covered  with  a  thick  layer  of  mucus,  and  its  sur- 
face presented  a  grayish  appearance,  mottled  with  small,  pinkish- 
colored  spots.  The  ruga;  were  largely  obliterated,  and  even  where 
present  the  changes  were  no  more  marked  on  their  tops  than  in 
other  parts  of  the  neighboring  mucosa. 

On  microscopic  examination  the  surface  layer  of  epithelium 
covering  the  mucosa  is  found  to  be  generally  absent,  though  small 
areas  are  here  and  there  found  in  which  the  epithelial  cells  have 
not  desquamated  and  appear  entirely  normal.  Where  the  surface 
epithelium  shows  no  change  the  tissues  that  lie  beneath  are  prac- 
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tically  unaltered,  with  some  exceptions  hereafter  to  be  referred  to, 
and  for  this  reason  description  is  only  necessary  for  those  regions 
in  which  superficial  necrosis  of  the  epithelium  has  occurred.  The 
changes  in  the  mucosa  vary  much  in  different  situations,  there 
being  in  some  places  necrosis  only  of  the  surface  epithelium  and 
of  the  lining  cells  of  the  mouths  of  the  crypts,  Mhile  in  others 
the  entire  mucosa  is  destroyed.  In  some  areas  the  mucosa  is 
represented  by  a  mass  of  cells  intermixed  with  which  is  much 
granular  debris,  the  elements  normal  to  the  parts  having  com- 
])letely  sloughed  away.  Lying  along  the  free  surface  of  the  intes- 
tine there  are  always  found  collections  of  epithelial  cells  and  poly- 
moi'phonuclear  leucocytes ;  these  cells  do  not  show  any  marked 
degree  of  alteration,  as  they  preserve  in  a  large  measure  their 
normal  morphologic  peculiarities  and  stain  in  the  usual  way. 
In  those  parts  of  the  mucosa  where  only  the  upper  portions 
of  the  crypts  have  been  entirely  destroyed  the  epithelial  cells 
remain  attached  to  their  basement  membranes  aud  preserve 
their  normal  form  ;  it  is  noteworthy,  however,  that  no  mucin  is 
present  in  these  cells,  and  that  their  protoplasm  stains  somewhat 
more  deeply  with  basic  dyes  than  is  normally  the  case.  Mitotic 
figures  are  comparatively  rare  in  these  cells.  In  regions  where 
the  crypts  have  been  almost  entirely  destroyed  the  epithelial 
cells  that  appear  in  the  remnants  of  these  structures  have  shed 
off  from  their  basement  membranes,  and  are  round  or  irregu- 
lar in  form  ;  they  however  still  preserve  their  normal  staining 
reactions. 

The  elastic  tissue  basement  membranes  of  tlie  diseased  crypts 
no  longer  take  their  specific  stains,  though  they  can  in  some  in- 
stiinces  still  be  made  out  as  very  delicate,  finely  hyaline  structures 
lying  in  the  situations  that  they  normally  occupy. 

The  changes  in  the  interstitial  tissues  vary  considerably,  aud 
depend  upon  the  extent  of  tile  alterative  process.  In  those  areas 
where  only  the  superficial  epitiielium  has  been  eroded  away  the 
tissues  that  lie  lieneath  show  practically  no  alteration  with  the 
exception  that  the  bloodvessels  are  considerably  dilated  and  that 
there  are  a  few  polymorphonuclear  leucocytes  in  the  lymph  spaces. 
AVlierc  the  changes  have  been  more  extensive  the  bloodvessels  are 
in   all    instances  enormously  dilated  aud   have   not   infrequently 
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Specimen  from  about  the  middle  portion  of  the  large  intestine  of  a  dog  into 
which  a  dilute  solution  of  liquor  potassse  had  been  injected  twenty-four  hours 
before  the  tissues  were  removed  from  the  animal's  body.  The  tissues  were  tixed 
in  Bensley's  solution  and  stained  with  carbol  toluidin-blue  and  eosin.  Beck  } 
inch,  Oc.  1  inch.  a.  Mucosa,  the  structures  of  which  have  been  entirely  replaced 
by  polymoi'phonuclear  leucocytes,  red  blood  cells,  lymphoid  cells,  large  phago- 
cytes and  mucinoblasts  at  ( /).  6.  Muscularis  mucosic,  which  is  swollen  and 
contains  numerous  polymorphonuclear  leucocytes,  c.  Snbmucosa,  which  is  much 
swollen  and  contains  many  polymorphonuclear  leucocyte-i  and  much  fibrin  ;  this 
layer  is  partially  separated  from  the  circular  muscular  layer  by  collections  of 
liquid.    (I.   Circular  muscular  layer,    c.   Longitudinal  mu.scular  layer.    (  E.xp.  II. ) 
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rupturecl.  There  are  found  in  the  tissues,  as  a  consequence, 
numerous  red  cells,  and  there  are  always  present  considerable 
numbers  of  polymorjihonuclear  leucocytes  ;  lymphoid  cells,  large 
phagocytes  (epithelioid  cells),  and  a  few  plasma  cells  are  likewise 
encountered.  Mucinoblasts  are  especially  large  and  frequent  in 
all  parts  of  the  diseased  mucosa.  As  has  been  before  remarked, 
these  changes  frequently  extend  through  the  mucous  coat,  and 
under  these  circumstances  the  surfaces  of  the  resulting  ulcers  con- 
sist of  more  or  less  necrotic  connective  tissue,  intermingled  with 
which  there  are  large  numbers  of  cells,  principally  pol}'morpho- 
nuclear  leucocytes. 

The  muscularis  mucoste  is  considerably  swollen,  this  being  par- 
ticularly the  case  in  those  ai'eas  where  the  necrotic  process  has 
extended  deeply  into  the  mucosa.  The  lymph  spaces  between  the 
muscle  fibres  are  more  or  less  dilated,  contain  quite  a  number  of 
polymorphonuclear  leucocytes,  and  in  the  fresh  state  were  evi- 
dently distended  with  fluids.  The  muscle  fibres  of  this  layer 
present  no  obvious  alterations,  but  almost  everywhere  the  elastic 
tissue  fails  to  take  its  specific  stains. 

The  submucosa  shows  a  very  marked  degree  of  swelling.  The 
lymph  spaces  are  enormously  dilated,  contain  a  few  polymorpho- 
nuclear leucocytes,  and  large  quantities  of  fibrin.  The  collagenous 
tissue  in  this  layer  stains  in  a  uormal  manner,  but  the  fibrils  of 
elastic  tissue  do  not  take  their  specific  stains.  These  changes  are 
univei'sally  present  in  all  parts  of  the  submucosa  examined^— even 
beneath  those  areas  where  tlie  tissues  lying  above  are  entirely 
normal. 

The  muscular,  subserous,  and  serous  coats  show  no  change. 

ExPEEiMEXT  III.     Liquor  potassse.     Duration,  twenty  days. 

On  December  11,  11)00,  a  dog  weighing  about  5  kg.  was  given 
10  c.c.  of  liquor  potassre  (U.  S.  P.)  by  the  rectum.  On  the  fol- 
lowing day  the  animal  appeared  perfectly  well,  and  had  apparently 
suffered  no  ill  effect  as  a  result  of  the  administration  of  the  drug. 
On  December  14th  the  injection  was  repeated.  On  the  following 
day  the  dog  passed  a  considerable  quantity  of  bloody  mucus  and 
presented  unmistakable  evidence  of  being  ill.     On  Decemljer  17th 
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10  c.c.  of  liquor  potassio  were  again  administered.  No  more 
injections  were  given  until  December  "i-'Ul,  for  the  reason  that  the 
dog  that  was  receiving  the  acid  injections  was  so  weak  that  it 
appeared  unwise  to  repeat  the  dose  earlier,  and  it  was  thought 
best  for  the  sake  of  uniformity  to  make  the  administrations  of  the 
acid  and  alkali  correspond  as  closely  as  possible.  Another  injec- 
tion was  given  on  December  28th.  On  December  31st  the  animal 
was  killed  with  chloroform,  and  an  autopsy  was  at  once  made. 
The  lower  half  of  the  large  intestine  was  found  empty,  but  the 
upper  portion  contained  a  small  amount  of  fecal  matter.  The 
walls  of  the  lower  half  of  the  gut  appeared  somewhat  thickened. 
The  transverse  rugie  in  this  situation  were  quite  prominent,  but 
the  mucous  membrane  covering  their  apices  did  not  appear  so  I'ed 
as  that  found  on  the  intervening  portions  of  the  surface  of  the 
intestine ;  although  the  entire  mucosa  appeared  decidedly  discol- 
ored, there  M'as  at  no  point  appearance  of  ulceration. 

On  microscopic  examination  it  is  found  that  the  surface  of  the 
gut  is  beset  with  numerous  ulcers — the  mucosa  in  these  areas 
being  always  practically  destroyed — while  the  intervening  por- 
tions show,  as  a  rule,  but  little  change ;  indeed,  it  may  be  said 
that  the  entire  wall  of  the  gut  is  normal  in  those  areas  where 
ulceration  does  not  exist — if  a  mild  degree  of  dilatation  of  the 
vessels  that  lie  between  the  crypts  be  ex(!epted.  At  the  margins 
of  the  ulcers  this  practically  normal  mucosa  ceases  abruptly,  and 
it  is  noteworthy  that  the  epithelial  cells  lining  the  crypts,  as  well 
as  the  intervening  surfaces,  show  even  at  the  very  edges  of  the 
lesions  no  alterations  of  moment.  In  the  ulcerated  regions  the 
mucosa  has  in  almost  every  instance  entirely  disappeared,  though 
here  and  there  the  basal  portions  of  the  glands  are,  although  much 
altered,  still  preserved.  The  epithelial  cells  that  lined  these 
remnants  of  Licberkuehn's  crypts  have,  under  these  circumstance.s, 
largely  desquamated,  and  in  all  stages  of  disintegration  lie  grouped 
together  in  the  lumina  of  the  glands.  Mixed  with  these  necrotic 
cells  a  small  amount  of  free  mucin  is  sometimes  found.  Occa- 
sionally a  new  formation  of  e|)ithclial  cells  has  occurred  in  these 
vestiges  of  the  crypts;  under  such  circumstances  the  newly-formed 
cells  are  flattened,  are  exceedingly  irrrguiar  in  form,  and  within 
them  no  mucin  is  found. 
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Specimen  from  about  the  middle  portion  of  tlie  large  intestine  of  a  dog  into 
which  a  diUite  solution  of  liquor  potassie  had  been  injected  twenty  days  before 
the  tissues  were  removed  from  the  animal's  body.  The  tissues  were  fixed  in 
Bensley's  solution,  and  stained  with  carbol  toluidin-blue  and  eosin.  Beck  j  inch, 
Oc.  1  inch.  (I.  Mucosa,  the  structures  of  whicli  have  been  replaced  by  poly- 
morphonuclear leucocytes  at  (/).  b.  iMuscularis  muco.s;e,  which  is  swollen  and 
contains  <iuite  a  number  of  polymorphonuclear  leucocytes  in  some  situations,  c. 
Subraucosa,  which  is  swollen,  contains  numerous  polymorphonuclear  leucocytes, 
mucinublasts,  lymphoid  cells,  and  many  plasma  cells  il.  Circular  mn.scular 
layer,     e.   Longitudinal  muscular  layer.     (Exp.  III. ) 
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The  tissues  tliat  origiually  lay  between  the  crypts  liave  prac- 
tically disappeared,  l)iit  tiiere  remains  in  their  stead  an  enormous 
number  of  polym()rj)h(>uuclear  leucocytes,  mixed  with  which  there 
are  a  few  lymphoid  cells.  These  cellular  masses  forming  the 
covering's  of  the  ulcers  are  always  considerably  thicker  than  the 
surrounding  mucosa,  and  in  almost  every  instance  jiroject  beyond 
and  overliaug  the  neighboring  surface  of  the  gut.  The  muscularis 
muco.sa^  in  the  affected  regions  is  j)ushed  downward  by  the  swell- 
ing of  the  submucosa.  Between  the  muscle  fibres  that  go  to  make 
up  this  layer  there  are  considerable  collections  of  fluids  and  great 
numbers  of  polymorphonuclear  leucocytes  ;  the  muscle  fibres  them- 
selves show  no  apparent  alteration.  In  some  situations  the  elastic 
tissue  network  of  tiiis  layer  does  not  take  the  stain  in  the  usual 
way,  and  in  the  regions  most  diseased  has  apparently  entirely 
disappeared. 

The  layer  of  the  submucosa  next  to  the  muscularis  mucosfe  is 
considerably  swollen.  This  swelling  is  due  to  a  mild  degree  of 
dilatation  of  the  lymph  channels  and  .spaces,  and,  in  addition, 
there  is  a  considerable  increase  in  the  collagenous  tissues  found 
in  the  parts.  In  the  lymph  spaces  there  are  many  polymor- 
phonuclear leucocytes  and  lymphoid  cells,  a  few  mucinoblasts, 
and  a  considerable  number  of  plasma  cells.  Deeper  por- 
tions of  the  mucosa  are  likewise  to  a  certain  degree  swollen,  but 
polymorphonuclear  leucocytes  are  only  found  in  this  situation 
immediately  around  the  bloodvessels ;  there  are  also  present  a 
few  lymphoid  cells  and  quite  a  number  of  most  exquisite  plasma 
cells.  The  collagenous  tissues  are  here  likewise  somewhat 
increased. 

Xo  changes  are  found  in  either  of  the  muscular  coats,  the  sub- 
.serous  or  serous  coat. 


Experiment  IV.     Solution  of  sodium  hydroxide.     Duration, 
twenty-four  hours. 

On  January  7,  1901,  there  were  injected  into  the  rectum  of  a 
dog  10  c.c.  of  a  solution  of  sodium  hydroxide  that  correspouded 
in   strength   with   the  liipior  potassa^  of  the  U.  S.  P.     Exactly 


74  CHAXGES  I\  LAIiQE  IXTESTiyES  OF  DOGS. 

twenty-four  hours  after  tlie  injection  was  given  tiie  animal  was 
killed  with  chloroform,  and  an  autopsy  was  at  once  made. 

The  largo  intestine  contained  fecal  matter  in  its  upper  portion, 
but  the  lower  half  of  the  bowel  was  empty.  On  examination  it 
was  found  that  the  mucosa  of  the  lower  part  of  the  intestine  w'as 
somewhat  reddened  and  that  the  area  presenting  this  change  cor- 
responded closely  with  the  portion  of  the  gut  that  was  empty. 
The  rugfe  were  not  so  prominent  as  is  usual,  and  the  mucosa 
covering  them  did  not  appear  more  greatly  affected  than  that 
overlying  the  neighboring  portions  of  the  gut.  The  walls  of  the 
bowel  in  this  region  were  decidedly  swollen. 

On  microscopic  examination  the  mucosa  of  the  intestine  in  the 
diseased  area  is  found  to  be  in  a  state  of  advanced  necrosis.  This 
layer,  however,  is  not  affected  completely  through  in  a  uniform 
manner,  for  it  may  be  distinctly  divided  into  two  separate  and 
distinct  portions — an  upper,  in  which  immediate  death  evidently 
followed  the  application  of  the  alkali,  and  a  deeper,  in  which  the 
tissues  did  not  suffer  so  severely,  but  have  nevertheless  under- 
gone great  alteration.  The  entire  mucosa  is  greatly  swollen,  this 
applying  especially  to  the  deeper  portion  just  referred  to.  Sections 
were  made  through  the  point  at  which  the  necrotic  tissues  came  in 
contact  with  those  that  were  normal,  and  the  transition  is  found 
to  be  very  abrupt ;  the  normal  tissues  lie  in  direct  contact  with 
those  that  have  undergone  complete  necrosis.  In  the  diseased 
regions  the  superficial  epithelium  covering  the  mucosa  has  entirely 
disintegrated  and  sloughed  away.  The  epithelial  cells  that  line 
the  mouths  and  necks  of  the  crypts  have  likewise  undergone  com- 
plete degenerative  change,  but  the  granular  debris  resulting  still 
remains  in  the  lumiua  of  the  crypts  to  which  the  cells  belonged. 
This  granular  debris  is  acidophilic  throughout,  and  at  no  point 
are  any  distinct  cellular  elements  to  be  made  out  within  it ;  mixed 
with  it  there  are  here  and  there  small  particles  of  mucin,  but  this 
substance  is  almost  entirely  absent,  and  even  that  which  is  present 
does  not  stain  in  a  perfectly  normal  way.  The  tissues  lying 
between  the  remnants  of  the  crypts  are  likewise  in  a  state  of 
advanced  degenerative  change,  are  uniformly  acidophilic,  and 
none  of  the  structures  present  show  any  of  the  peculiarities  that 
are  characteristic  of  those  that  are  normally  found  in  the  parts. 
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Between  the  superficial  layer  of  the  mucosa  and  the  deeper  one, 
in  which  the  changes  are  not  so  greatly  advanced,  there  is  a  thin 
stratum  of  tissue  in  which  the  nuclei  of  the  cells  of  the  iuterstitial 
substance  staiu  deeply,  and,  in  addition,  the  other  tissues  of  the 
parts  are  decidedly  basophilic,  there  being  thus  produced  in  sec- 
tions properly  ])reparc'd  a  dark  line  separating  the  two  layers  from 
each  otlier. 

Xotwithstauding  that  the  alterations  in  the  dee])er  portions  of 
the  mucosa  are  not  so  marked  as  in  the  more  superficial  parts, 
the  changes  are  still  of  a  pronounced  character.  Tlie  crypts  are 
widely  separated  from  each  other  l)y  masses  of  inflammatory  exu- 
date, and  the  cells  lining  them  exhibit  unmistakable  evidences  of 
degeneration.  The  outlines  of  the  epithelial  cells  lining  the  lower 
portions  of  the  bases  of  the  crypts  cannot,  as  a  rule,  be  made  out, 
and  the  cells  are  represented  by  masses  of  granular  material  in 
which  nuclei  may  be  occasionally  found  ;  the  cells  have  so  greatly 
swollen  that  the  lumina  of  the  crypts  are  in  most  instances  entirely 
obliterated.  Mucin  formation  is  never  observed  in  the  cells  of 
these  crypts,  but  very  rarely  a  small  amount  of  this  substance  is 
found  lying  free  in  the  lumina  of  the  glands. 

The  elastic  tissue  basement  membranes  around  these  crypts  do 
not,  as  a  rule,  stain  well,  but  in  properly  prepared  sections  may 
be  always  discerned. 

Between  the  crypts  there  are  a  great  many  polymorpiionuclear 
leucocytes  and  considerable  numbers  of  lymphoid  cells,  inter- 
mingled with  which  there  are  here  and  there  a  few  red  blood- 
corpuscles  ;  in  the  fresh  state  the  tissues  evidently  also  contained 
large  quantities  of  fluids.  Mueinoblasts  are  never  found  in  these 
situations.  The  fibrils  of  collagenous  tissue  stain  in  the  usual 
way  and  do  not  appear  to  be  altered  to  any  extent.  The  smaller 
bloodvessels  lying  in  these  areas  are  considerably  dilated  and 
contain  more  than  the  usual  number  of  polymorphonuclear  leuco- 
cytes ;  in  some  instances  they  have  ruptured. 

The  muscle  fibres  that  go  to  make  up  tlie  muscularis  mucoste 
are  widely  separated  from  eacii  other  by  collections  of  fluids  and 
by  great  numbers  of  polymorphonuclear  leucocytes.  The  indi- 
vidual muscle  fibres,  however,  show  no  obvious  alteration. 

In   the  layer  of   the  submucosa  just   beneath   the   muscularis 
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mucosic  tl\L're  arc  luiiubers  of  polyniorphoiuiclear  Iciu'ocvtos, 
many  lymplioid  cells,  and  a  few  mucinoblasts,  and,  in  aildition, 
there  are  in  the  re<j;ions  most  affected  great  quantities  of  fihrin. 
Tlie  polymorphonuclear  leucocytes  and  fibrin  are  not  uncommonly 
found  in  the  larger  lymph  channels.  The  bloodvessels  in  this 
region  are  usually  dilated  and  are  filled  with  blood.  These 
changes  in  some  instances  extend  completely  through  the  sub- 
mucosa,  but  in  most  situations  the  deeper  portions  of  this  layer, 
while  showing  changes  similar  to  those  just  described,  are  by  no 
means  so  greatly  affected. 

In  many  areas  the  circular  muscular  layer  contaius  consider- 
able quantities  of  fluids  that  push  the  fibres  more  or  less  apart, 
and  small  collections  of  polymorphouuclear  leucocytes  here  and 
there  ;  further  than  these  there  are  no  obvious  alterations. 

The  longitudinal  muscular  layer  shows  to  a  less  degree  changes 
that  are  similar  to  those  just  described  as  occurring  in  the  circular 
muscular  layer;  however,  in  most  situations  this  coat  is  entirely 
normal. 

The  subserous  and  serous  coats  present  no  alteration. 

ExPERiMEXT  V.     Solution  of  ammonium  hydroxide.     Dura- 
tion, twenty-four  hours. 

On  January  1-"),  1!M)1,  10  c.c.  of  a  solutiou  of  ammonium 
hydroxide  that  corresponded  in  strength  with  the  licpior  potassi^ 
of  the  U.  S.  P.  were  injected  into  the  rectum  of  a  medium-sized 
dog.  Twenty-four  hours  later  the  animal  was  killed  with  chlo- 
roform, and  an  autopsy  was  at  once  made.  The  large  intestine 
was  filled  with  feces ;  the  lower  part  of  the  gut  was  swollen,  the 
ruga;  numerous,  and  the  mucosa  was  distinctly  reddened,  but 
there  was  no  evidence  of  necrotic  change. 

On  microscopic  examination  the  superficial  epitlielium  covering 
the  mucosa  is  found  to  be  (-ntirely  absent  in  the  regions  most 
affected,  and  not  uncomuionly  the  cells  that  lay  in  the  mouths 
and  necks  of  the  crypts  have  entirely  sloughed  away.  The  super- 
ficial layer  of  the  interglandular  substance  has  likewise  become 
necrotic  and  has  disappeared.  Generally  the  greater  portions  of 
the  bodies  and  always  the  bases  of  the  crypts  are  partially  pre- 
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served,  but  even  here  the  cells  lining  them  show  marked  altera- 
tions. Between  the  deeper  portions  of  the  glands  the  supporting 
structures  do  not  exhibit  correspondingly  extensive  changes. 
Towartl  the  free  ends  of  these  partially  preserved  crypts  the 
epithelial  cells  show  evidences  of  most  pronounced  degeneration, 
and  have  generally  become  completely  necrotic  ;  the  granular 
debris  that  results  from  this  disintegration  of  the  epithelial  cells 
is  still  found  in  the  lumina  of  the  crypts.  Deeper  down  the  cells 
are  here  and  there  fairly  well  preserved,  but  even  in  the  basal 
portion  of  the  glands  they  are  swollen,  irregular  in  form,  aud 
their  outlines  are  very  indistinct ;  the  cells  here,  however,  have 
nuclei  that  stain  in  the  usual  way.  As  is  always  the  case  in 
tissues  that  have  been  subjected  to  the  action  of  alkalies,  mucin 
formation  is  going  on  to  a  very  limited  degree  in  the  epithelial 
cells  of  the  affected  glands,  this  substance,  as  a  rule,  being  absent 
from  their  lumina.  The  elastic  tissue  basement  membranes  of  the 
crypts  do  not  take  their  specific  stains  in  the  usual  way,  and  in 
many  instances  appear  to  have  disappeared. 

The  tissues  lying  between  the  diseased  crypts  are  considerably 
swollen,  this  being  evidently  due  to  dilatation  of  the  small 
bloodvessels — which  condition  is  ver^'  pronounced — collections 
in  the  parts  of  fluids,  and  to  the  infiltration  of  great  numbers 
of  polymorphonuclear  leucocytes ;  in  addition  to  the  polymorpho- 
nuclear leucocytes,  quite  a  number  of  lymphoid  cells  and  a  few 
plasma  cells  are  found.  iluciuoblasts  nowhere  occur  in  the 
interglaudular  substance.  With  the  exception  that  the  elastic  tissue 
fibrils  do  not  take  the  stain,  no  other  alterations  are  perceptible 
in  these  structures.  Around  the  bases  of  the  glands  changes  of 
a  similar  kind  are  obsei'ved,  but  the  swelling  is  not  so  great  and 
the  polymorphonuclear  leucocytes  are  not  so  numerous  ;  the  blood- 
vessels, however,  in  this  region  are  greatly  dilated  and  are  filled 
with  blood. 

The  muscularis  mucosae  is  slightly  swollen.  Between  the 
muscle  fibres  composing  the  layer  fluids  have  here  and  there 
collected,  and  there  are  present  quite  a  uumber  of  polymorpho- 
nuclear leucocytes  and  a  few  lymphoid  cells. 

In  some  areas  the  superficial  portions  of  the  submucosa  are  some- 
what swollen  and  contain  quite  a  number  of  polymorphonuclear 
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Unu'ot'vtes,  but  the  change  is  not  very  frequently  observed.  The 
bU>odve.ssels,  however,  in  this  situation  are  usually  dilated  and 
tilled  with  blood.  In  some  of  the  larger  lymph  chaunels  small 
quantities  of  fibrin  are  occasionally  encountered,  but  this  sub- 
stance is  by  no  means  present  to  such  an  extent  as  is  observed  in 
inflammations  induced  by  stronger  alkaline  substances. 

The  muscular,  subserous,  and  serous  coats  are  entirely  unaltered. 

Resume  of  the  Changes  Produced  as  a  Result  of  the  Injection 
of  Alkaline  Solutions. 

Very  acute  changes  resulting  from  dilute  liquor  potassse. 
(Twelve  hours.)  On  post-mortem  examination  the  large  intes- 
tine was  found  to  be  almost  empty,  and  the  mucous  surface  on  its 
lower  half  was  distinctly  reddened. 

On  microscopic  examination  it  was  found  that  the  superficial 
laver  of  epithelium  has  entirely  disappeared.  The  outer  half  of 
the  mucosa  is  in  a  semi-necrotic  condition.  All  of  the  pre-exist- 
ing structures  in  this  area  show  advanced  degenerative  change. 
There  have  migrated  into  the  parts,  especially  where  they  come 
in  contact  with  the  practically  normal  tissues  that  lie  beneath, 
great  numbers  of  polymorphonuclear  leucocytes.  There  has  also 
been  a  considerable  amount  of  hemorrhage  into  the  tissues.  The 
structures  in  the  deeper  half  of  the  mucosa,  while  presenting 
alteration,  still  preserve  in  a  great  measure  the  peculiarities  that 
characterize  them  in  health.  Within  the  lumiua  of  the  crypts 
there  are  great  quantities  of  mucin,  but  none  of  the  epithelial 
cells  contain  the  slightest  trace  of  this  substance. 

The  bloodvessels  lying  in  the  interstitial  substance  between  the 
bodies  of  the  glands  are  enormously  dilated  and  filled  with  blood. 
Further  tlian  this  no  changes  of  any  importance  are  found. 

Acute  changes  resulting  from  dilute  liquor  potassse. 
(Twenty-four  hours.)  AVhen  the  large  intestine  was  removed 
its  surface  was  found  to  be  covered  with  mucus.  The  mucosa 
of  the  lower  half  of  the  gut  was  of  a  grayish  color,  with  small 
pinkish  spots  scattered  over  its  surface. 

On  microscopic  examination  it  was  found  that  the  changes 
jiresent  vary  considerably  in  different  parts  of  the  specimens  ex- 
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amiiu'd.  In  some  instances  the  destruction  of  the  superficial 
epithelium  and  uf  the  cells  lining  the  mouths  of  the  crypts  has 
only  occurred,  while  in  other  cases  the  entire  mucosa  has  become 
completely  necrotic.  It  is  noteworthy  that  mucin  is  entirely 
absent  from  the  epithelial  cells  lining  the  crypts  in  the  affected 
areas. 

Around  the  edges  of  the  necrotic  mucosa  the  tissues  contain 
much  effused  blood,  the  result  of  the  rupture  of  many  blood- 
vessels in  the  diseased  parts.  The  bloodvessels  are  all  enor- 
mously dilated  and  filled  with  blood.  The  tissues  contain  poly- 
morphonuclear leucocytes,  plasma  cells,  lymphoid  cells,  large 
phagocytes,  and   numerous  mucinoblasts. 

The  muscularis  mucosie  is  swollen  and  contains  numerous  poly- 
morphonuclear leucocytes. 

The  tissues  of  the  submucosa  show  a  considerable  degree  of 
swelling,  contain  polymorphonuclear  leucocytes,  and,  in  many 
situations,  fibrin.  There  were  no  changes  of  moment  observed 
in  the  other  coats  of  the  intestine. 

Acute  changes  resulting  from  a  dilute  solution  of  sodium 
hydroxide.  (Twenty-four  hours.)  On  examination  the  mucosa 
of  the  lower  half  of  the  large  intestine  is  found  to  be  decidedly 
reddened. 

On  microscopic  examination  the  upper  half  of  the  mucosa  was 
found  to  be  in  a  state  of  advanced  degeneration,  and  the  remain- 
ing portion  of  this  coat  likewise  showed  marked  alterations.  In 
all  instances  the  epithelial  cells  have  shed  off  from  the  surface  of 
the  gut  and  from  the  mouths  and  necks  of  the  crypts  ;  the  tissues 
intervening  are  entirely  necrotic.  In  the  bodies  and  bases  of  the 
crypts  the  epithelial  cells  are  swollen,  very  irregular  in  form,  and 
not  uncommonly  have  shed  off  from  their  basement  membranes  ; 
these  cells  never  contain  mucin  within  their  protoplasm.  This 
substance  is  not  uncommonly  found  lying  free  in  the  lumina  of 
the  cryjits.  The  lower  portions  of  the  glands  are  much  com- 
pressed as  a  result  of  hemorrhage  and  of  the  accumulation  of 
polymorphonuclear  leucocytes  and  fluids  in  the  surrounding 
tissues. 

The  interglandular  substance  of  the  deeper  half  of  the  muco.sa 
is  greatly  swollen  as  a  result  of  the  presence  of  fluids.     There  are 
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foiiiul  witliln  tlie  tissues  many  lyiuphoid  cells,  uumerous  poly- 
morphouiiclear  leucocytes,  aud  a  few  red  blood-cells  lying  loose 
in  the  tissues.     Mu(unoblasts  are  entirely  absent. 

The  muscularis  mucosic  is  swollen,  and  there  are  Ix'tween  the 
fibres  numerous  polymorphonuclear  leucocytes. 

The  outer  portion  of  the  submucosa  contains  numerous  lymplioid 
cells,  many  polymorphonuclear  leucocytes,  a  few  mueinoblasts, 
and  considerable  quantities  of  fibrin.  These  clianges  become  less 
marked  deeper  down  in  the  substance  of  this  coat. 

The  muscular  coats  are  swollen  aud  contain  here  and  there 
polymorphonuclear  leucocytes. 

Acute  changes  resulting  from  ammonium  hydroxide. 
(Twenty-four  hours.)  Xt  the  post-mortem  the  wall  of  the  gut 
was  found  to  be  considerably  swollen  and  its  mucosa  reddened. 

On  microscopic  examination  the  superficial  epithelium  is  found 
to  have  everywhere  desquamated,  and  changes  of  a  similar  kind 
are  usually  observed  in  the  mouths  and  necks  of  the  crypts.  In 
the  deeper  portions  of  the  glands  the  epithelial  cells  are  swollen, 
irregular  in  form,  and  have  frequently  shed  off  from  their  base- 
ment membranes  ;  none  of  these  cells  contain  mucin,  and  there 
is  but  little  of  this  substance  found  in  the  lumiua  of  the  crypts. 

The  interglandular  tissues  are  distinctly  swollen,  this  being 
the  result  of  the  dilatation  of  many  of  the  smaller  bloodvessels 
and  from  infiltration  iuto  the  parts  of  great  numbers  of  polymor- 
phonuclear leucocytes.      Mueinoblasts  are  always  absent. 

The  bloodvessels  of  the  muscularis  mucosae  and  of  the  neigh- 
boring layer  of  the  submucosa  are  distinctly  dilated  and  are  filled 
with  blood.  Manv  polymorphonuclear  leucocytes  are  found  in  the 
interspaces  of  these  tissues. 

Chronic  changes  resulting  from  liquor  potassae.  (Twenty 
days.)  At  tlie  necropsy  the  wall  of  tiie  gut  was  found  consider- 
ably swollen  and  its  mucous  surface  decidedly  reddened.  There 
were  no  macroscopic  evidences  of  ulceration. 

On  microscopic  examination  there  were  found  numerous  small 
ulcers  scattered  over  the  surface  of  the  intestine,  and  these  lesions 
are,  as  a  rule,  sharply  marked  off  from  the  surrounding  practi- 
cally normal  structures.  In  the  diseased  areas  the  tissues  that 
constituted  the  mucosa  are  found  entirelv  necrotic   in  almost  all 
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uases,  anil,  taking  tlieir  places,  is  a  granular  debris,  iutermiugled 
with  which  there  are  multitudes  of  polymorphonuclear  leucocytes. 
In  those  instances  where  any  parts  of  the  glands  remain  in  the 
affected  areas  the  epithelial  cells  lining  them  show  evidences  of 
catarrhal  change. 

In  the  vicinity  of  the  ulcers  just  described  the  muscle  fibres  of 
the  muscularis  mucosse  are  pushed  apart  by  great  numbers  of 
{X)ljiuoq)honuclear  leucocytes  and  by  the  accumulation  of  fluids. 

The  tissues  of  the  submucosa  that  lie  immediately  beneath  the 
lesions  just  referred  to  are  swollen  and  contain  great  numbers 
of  polymorphonuclear  leucocytes,  many  lymphoid  cells,  mucino- 
blasts,  and  plasma  cells.  Considerable  new  formation  of  collag- 
enous tissue  has  occurred  in  these  parts. 


CHAPTER    III. 

EXPERIMENTS    TO    DETERMINE    THE    EFFECTS    PRODUCED 

ON  THE  LARGE  INTESTINES  OF  DOGS  AS  A  RESULT 

OF  THE   INJECTION   OF   ACIDS. 

J]xpERn[i:xT  I.      Dilute  sulphuric  acid.      Duration,  twelve 
hours. 

Ox  Fobriuiry  "ilJ,  1901,  10  cr.  of  :i  solution  of  siilpliuric  acid 
were  injected  into  the  rectum  of  a  dog  ;  this  .solution  consisted  of 
1  part  of  the  acid  to  189  parts  of  water.  Twelve  liours  later  the 
animal  was  i<illed  witii  cliloroforni,  and  an  autopsv  was  at  once 
made. 

The  entire  large  intestine  was  fouud  to  be  practically  empty. 
The  mucosa  of  the  lower  half  of  the  bowel  was  reddened  ;  the 
discoloration  was  uniform  in  the  affected  region.  In  the  .same 
part  of  the  l)owel  there  were  numerous  transverse  rugie.  The 
walls  of  the  lower  half  of  the  gut  were  decidedly  swollen. 

On  microscopic  examination  it  is  found  that  the  surface  layer 
of  epithelial  cells  has  entirely  shed  off  from  the  mucosa  of  the 
intestine,  and  not  uncommonly  changes  of  a  like  kind  have 
occurred  in  the  mouths  and  necks  of  the  crypts.  These  slied-off 
cells  may  be  sometimes  seen  lying  along  the  surface  of  the  mucosa  ; 
they  are  swollen  and  irregular  in  form,  and  their  protoplasm  is, 
as  a  rule,  decidedly  basophilic  throughout,  this  being  apparently 
the  result  of  the  breaking  up  of  the  nuclei,  and  the  diffusion  of 
their  chromatin  throughout  the  protoplasm  of  tiie  cells.  The 
cells  that  line  the  l)odies  and  basal  portions  of  the  crypts  have 
occasionally  descjuaniated  and  present  changes  in  every  way  sim- 
ilar to  those  that  have  been  described  as  occurring  in  the  surface 
cells ;  but  more  commonly  they  still  remain  attached  to  their 
basement  membranes,  and  exiiibit  no  alteration  further  than  that 
tlieir  protoplasm  is  unusually  basophilic.     Irving  between  these 
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cells  polymoi'phoniicleai"  leucocytes  are  not  uncommonly  encoun- 
tered, and  in  some  instances  they  have  collected  in  considerable 
numbers  in  the  lumina  of  the  glands.  The  crypts  are  consider- 
ably compressed  as  the  result  of  the  accumulation  of  cells  and 
fluids  in  the  surrounding  tissue.  The  basement  membi'anes  of 
the  diseased  crypts  show  practically  no  alteration. 

Between  the  mouths  and  necks  of  the  crypts  the  bloodvessels 
have  universally  ruptured  and  there  lie  between  the  glands  great 
masses  of  blood.  Polymorphonuclear  leucocytes  have  also  migrated 
into  the  parts  in  considerable  muubers,  and  in  some  situations  are 
quite  as  numerous  as  the  red  blood-corpuscles.  The  pre-existing 
cells  of  these  tissues  are  still  present,  the  muciuoblasts  appearing  to 
have  even  increased  in  number.  The  collagenous  tissue  fibrils  are 
here  so  obscured  by  the  effused  blood  that  they  can  no  longer  be 
distinguished  with  certainty.  As  the  deeper  portions  of  the  glands 
are  approached  these  changes  in  the  interglandular  substance  grad- 
ually decreases  in  severity  until  around  the  basal  portions  of  the 
crypts  there  are  no  changes  other  than  that  there  are  quite  a  num- 
ber of  polymorphonuclear  leucocytes  intermingled  with  the  pre- 
existing cells  of  the  part. 

The  muscularis  mucosa?  shows  no  alteration  except  that  there 
are  numerous  polymorphonuclear  leucocytes  lying  between  the 
fibres  composing  the  coat. 

The  layer  of  the  submucosa  that  lies  in  the  vicinity  of  the 
muscularis  mucosae  contains  numerous  polymorphonuclear  leuco- 
cytes and  an  unusual  number  of  muciuoblasts.  In  this  region  the 
smaller  bloodvessels  are  decidedly  dilated,  Ijut  further  than  this 
there  are  no  alterations.  The  outer  portions  of  the  submucosa 
are  normal. 

The  remaining  coats  of  the  intestine  show  no  change. 

Experiment  II.     Dilute  sulphuric  acid.     Duration,  twenty- 
four  hours. 

To  a  dog  weighing  7  kg.,  Id  c.c.  of  dilute  sulphuric  acid  were 
administered  by  the  rectum  on  November  13,  1900  ;  the  liquid 
that  was  given  consisted  of  1  part  of  pure  acid  to  89  parts  of 
distilled  water,  this  beiug  the  dilution  necessarv  to  ijive  a  solution 
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that  will  oxiK'tly  uoutrali/.e  the  liquor  potassa^  of  the  U.  S.  1'., 
volume  for  volume.  Twontv-four  hours  after  the  drug  was  givcu 
the  animal  was  killed  with  chloroform.  On  examiuation  the 
mucosa  of  the  large  intestine  showed  slight  redness  in  its  lower 
|)ortions,  the  change  being  as  usual  most  marked  on  the  tops  of 
the  ruga' ;  this  alteration  is  not  uniform  even  in  the  lower  pai't  of 
the  bowel. 

On  microscopic  examination  witli  a  low  power  very  extensive 
changes  are  at  once  apparent  in  the  mucosa,  the  muscularis 
mucosie,  and  the  submucosa.  Tiie  surface  layer  of  epithelial 
cells  covering  the  mucous  membrane  has  been  completely  de- 
stroyed, and  the  epithelial  cells  in  the  mouths  and  necks  of  the 
glands  and  the  structures  intervening  between  them  are  entirely 
necrotic.  The  tissues  lying  along  the  surface  of  the  gut  are  uni- 
formly acidophilic,  the  nuclei  never  taking  even  the  most  power- 
ful basic  staius.  These  structures  are  for  the  most  part  finely 
granular,  and  along  the  surface,  in  most  situations,  do  not  present 
any  of  the  morphologic  peculiarities  that  characterize  the  normal 
tissues  of  the  parts. 

Somewhat  deeper  down  the  tissues,  while  still  being  practically 
entirely  acidophilic,  begin  t<3  exhibit  in  their  morphology  a  certain 
resemblauce  to  those  normally  found  in  the  parts.  The  epithelial 
cells  lining  the  crypts  are  swollen,  exceedingly  irregular  in  form, 
and  aei<lophilic  throughout,  and,  although  attached  to  their  base- 
ment membranes,  the  coverings  of  their  free  ends  have  in  most 
instances  ruptured,  and  the  cellular  contents  have  oftentimes  been 
discharged  in  irregular  masses  into  the  lumina  of  the  cr^•pts.  In 
many  of  these  cells  small  rounded  or  oval  masses  of  mucin  are 
found,  and  it  is  especially  noteworthy  that  they  preserve  their 
form  and  staining  peculiarities,  however  degenerate  the  surround- 
ing parts  of  the  cells  may  be. 

Between  the  crypts  in  these  situations  the  tissues  are  consider- 
ably swollen,  though  by  no  means  to  such  a  degree  as  is  often 
observed  in  other  experimental  lesions.  The  bands  of  elastic 
tissue  stain  fairly  well,  even  for  quite  a  distance  into  the  masses 
of  necrotic  material  that  lie  on  the  surface,  and  have  suffered 
much  less  than  the  neighboring  fibres  of  collagenous  ti.ssue.  In 
the  dilated  lymph  spaces  there  are  numerous  red  blood  cells  and 


Specimen  from  the  lower  portion  of  tlie  large  intestine  of  a  dog  into  which  a 
dilute  solution  of  sulphuric  acid  had  been  injected  twent.y-four  hours  before  the 
tissues  were  removed  from  the  animal's  body.  The  specimen  was  fixed  in  Bens- 
ley's  solution  and  stained  by  the  method  of  Van  Gieson.  Beck  ]  inch,  Oc.  1 
inch.  o.  Mucosa,  the  outer  portion  of  which  (/  )  is  entirely  necrotic,  and  deeper 
down  there  is  much  catarrhal  change  in  the  glands,  and  the  intervening  tissues 
are  swollen,  and  contain  many  polymorphonuclear  leucocytes  and  free  red  blood 
cells ;  the  polymorphonuclear  leucocytes  are  particularly  numerous  where  the 
necrotic  tissues  join  those  not  so  much  altered,  b.  Swollen  muscularis  mucosse, 
in  which  there  are  many  polymorphonuclear  leucocytes,  c.  Submucosa  contain- 
ing here  and  there  minute  collections  of  polymorphonuclear  leucocytes,  d.  Cir- 
cular muscular  layer,     f.  Longitudinal  muscular  layer.     (Exp.  II. ) 
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(|iiit«  ii  number  of  polyiuorphoimclear  leucocytes — these  in  the 
fre.sli  state,  having  evidently  been  surrounded  by  considerable 
collections  of  fluids.  These  blood  cells  often  stain  in  a  practi- 
cally normal  manner  in  regions  so  near  the  surface  that  the  pre- 
existing strnctures  are  entirely  degenei-ate,  and  it  is  plain  that 
they  were  effused  into  the  parts  after  the  maxinuuu  deleterious 
action  of  the  acid  had  passed  away. 

Below  the  areas  of  actual  necrosis  the  epithelial  cells  lining  the 
crypts  show  marked  alterations  ;  they  are  swollen,  irregular  in 
form,  and  have  usually  shed  off  from  their  basement  membranes  ; 
the  nuclei,  however,  are  practically  always  normal  in  appearance 
and  stain  in  the  usual  way.  These  cells  contain  quantities  of 
mucin  that  is  often  present  as  round  or  oval  masses  within  the 
cells,  or,  even  more  commonly,  diffusely  scattered  throughout 
their  protoplasm.  Considerable  quantities  of  free  mucin  are  also 
found  in  the  lumina  of  the  cryj)ts  in  these  situations.  The  cells 
lining  the  bases  of  the  crypts  have  likewise  shed  off  from  their 
basement  membranes,  and  are  usually  swollen  and  irregular  in 
form,  but  both  their  nuclei  and  their  protoplasm  stain  in  the 
usual  manner.  Even  here  mucin  formation  is  frequently  observed 
in  the  cells,  thus  indicating  that  an  increased  amount  of  this  sub- 
stance is  being  produced.  Mixed  with  the  shed-off  cells  there  are 
frequently  found  collections  of  polymorphonuclear  leucocytes  that 
liave  evidently  made  their  way  through  the  liasemeut  membranes 
into  the  lumina  of  the  crypts.  The  basement  membranes  of  the 
liodies  and  bases  of  the  glands  appear  entirely  normal  and  stain 
in  the  usual  way. 

The  interstitial  tissues  lying  between  the  crypts  immediately 
beneath  the  area  of  necrosis  show  marked  alteration.  The  col- 
lagenous fibres  are  swollen  and  take  their  specific  stains  poorly, 
while  the  neighboring  elastic  tissue  fibrils  appear  in  every  way 
normal.  The  lymph  spaces  are  considerably  dilated  and  are  filled 
with  many  red  cells  and  multitudes  of  polymorphonuclear  leuco- 
cytes ;  in  these  situations  there  are  found  here  and  there  lymphoid 
cells  and  an  occasional  plasma  or  connective  tissue  cell,  but  the 
blood  cells  so  largely  predominate  that  they  entirely  overshadow 
all  other  cellular  bodies  present.  It  seems  probable  that  the  walls 
of  the  bloodvessels  have  been  completely  destroyed  in  these  areas. 
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118  uo  tli.stiiK't  hloodvo.ssels  can  bo  minlo  out.  Mucinobhists  are 
entirely  absent  from  these  tissues.  Similar  changes  are  observed 
around  the  bases  of  the  cr^-pts,  the  only  diffcrenoe  being  that  the 
swelling  is  not  so  marked  and  the  nu'uber  of  polymorphonuclear 
leucocytes  is  somewhat  less. 

The  muscular  fibres  composing  the  muscularis  mucosa'  are  very 
generally  more  or  less  separated  from  each  other  by  fluids  that 
have  accumulated  l)etween  them,  and  polymorphonuclear  leuco- 
cytes arc  very  frctpumtly  present  in  the  dilated  lymjih  spaces. 
The  muscle  filires  (composing  this  layer  show  no  change. 

The  layer  of  the  submucosa  that  is  immediately  beneath  the 
musciilaris  mucoste  shows  considerable  alteration.  The  lymph 
spaces  are  dilated,  and  were  evidently  filled  with  fluids  in  the 
fresh  state ;  within  these  spaces  small  collections  of  fibrin  occa- 
sionally occur.  In  these  situations  there  are  found  considerable 
numbers  of  polymorphonuclear  leucocytes,  a  few  lymphoid,  plasma, 
and  connective  tissue  cells  ;  small  collections  of  red  blood  cells  are 
not  infrequently  present.  The  bloodvessels  are  in  many  instances 
dilated,  and  polymorphonuclear  leucocytes  are  frequently  seen 
collected  around  and  lying  attached  to  their  inner  coats.  Both 
collagenous  and  elastic  tissues  stain  in  the  usual  way,  and  both 
appear  entirely  normal.  The  deeper  layers  of  the  submucosa 
show  similar  changes,  but  they  are  by  no  means  so  marJced  ;  the 
tissues  of  this  coat  that  l)order  upon  the  circular  muscular  layer 
are  practically  normal.  It  is  a  curious  fact  that  the  mueinoblasts 
have  entirely  disappeared  from  this  layer  also. 

No  changes  are  found  either  in  the  muscular,  subserous,  or 
serous  coats. 

Experiment  III.     Dilute  sulphuric  acid.     Duration,  twenty 
days. 

On  Decemlier  1  1,  I  !tOO,  a  dog  was  given  by  the  rectum  10  c.c. 
of  a  solution  of  sulpiuu-ic  acid  composed  of  89  parts  of  water  and 
1  part  of  acid  ;  from  this  the  animal  suffered  no  apparent  ill  effet^t. 
On  December  14th  the  injection  was  repeated.  On  the  following 
day  the  animal  was  observed  to  pass  much  mucus,  mixed  with 
Idood,  and  he  was  evidently  quite  ill.     On  December  17th  10  c.c. 
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of  the  acid  solution  were  again  injected.  The  dog  continued  to 
suffer  with  diarrhoea,  and  became  so  weak  that  it  was  thought 
best  not  to  give  another  dose  of  the  acid  until  Decemljer  2."kl, 
following  which  he  became  still  weaker.  The  injection  was  re- 
peated on  December  28th.  On  December  Slst  the  dog  was  killed 
with  chloroform,  and  an  autopsy  was  at  once  made.  The  animal 
was  much  emaciated,  even  more  so  than  the  one  that  had  received 
the  injections  of  liquor  potassse  on  the  corresponding  dates.  On 
examination  no  changes  were  found  except  in  the  large  intestine ; 
this  viscus  was  entirely  empty,  and  its  walls  seemed  to  be  about 
twice  the  usual  thickness.  The  ruga?  on  its  surface  were  not  so 
prominent  as  is  usually  the  case.  The  mucosa  was  of  a  pinkish- 
gray  color,  with  here  and  there  small  spots  that  were  of  a  light 
rose-red  hue.  The  appearances  are  those  that  would  indicate  a 
superficial  necrosis  of  the  mucous  layer,  but  there  is  no  evidence 
of  deep  ulceration  into  the  wall  of  the  gut. 

On  microscopic  examination  it  was  found  that  the  nuieosa,  in 
those  areas  with  which  the  acid  came  in  contact,  had  entirely 
sloughed  away.  The  destruction  in  some  cases  does  not  extend 
below  the  muscularis  mucos;?,  but  in  the  majority  of  instances  the 
pathologic  process  has  gone  deeper,  and  has  involved  to  a  greater 
or  less  extent  the  upper  layer  of  the  subraucosa.  In  the  diseased 
region  the  surface  of  the  gut  is  made  up  by  masses  of  polymor- 
phonuclear leucocytes,  intermingled  with  which  there  are  found 
manv  lymphoid  cells  and  a  considerable  amount  of  granular  debris. 
Higher  up  tiie  gut  its  surface  no  longer  presents  this  necrotic 
change,  but  the  normal  mucosa  is  again  found.  Where  these  two 
areas  join  the  mucous  layer  begins  abruptly.  Here  the  layer  of 
epithelial  cells  covering  the  mucosa  dips  suddenly  downward  to 
the  ulcerated  surface  and  has  made  a  feeble  sort  of  an  effort  to 
grow  over  it  for  a  short  distance ;  these  epithelial  cells  appear 
entirely  normal  except  just  at  the  edges  of  the  necrotic  areas, 
where  they  are  somewhat  smaller  and  more  irregular  in  form  than 
is  usual.  The  cells  lining  the  neighboring  crypts  ccmtain  consid- 
erable quantities  of  mucin,  but  present  no  other  obvious  alteration. 
The  tissues  lying  between  the  crj'pts  are  somewhat  swollen,  and 
the  bloodvessels  are  in  many  instances  slightly  dilated,  but  fur- 
ther than  this  no  change  is  apparent.     Underlying   the   tissues 
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coinposiiii;-  tlie  surface  i)f  the  uloerated  portion  of  the  i>,ut  tlicre  is 
au  extensive  layer  containing  remnants  of  the  original  fibrous 
struetures,  a  few  polymorphonuclear  leucocytes  and  lymphoid 
cells,  and  large  quantities  of  fibrin  ;  the  fibrin  is  present  to  such 
a  degree  that  in  properly  stained  specimens  the  tissues  appear 
to  be  almost  entirely  made  up  of  this  substance.  Still  deeper 
down  the  tissues  are  much  swollen  and  contain  great  numliers  of 
plasma  cells  that  very  generally  are  in  the  process  of  secreting 
fibrous  tissue  ;  in  addition  to  these  there  are  many  lymphoid  cells, 
a  few  polymor})honuclear  leucocytes,  and  a  small  number  of 
muciuoblasts.  The  tissues  lying  in  this  area  are  for  the  most 
part  entirely  degenerate  and  do  not  take  their  specific  dyes,  but 
the  fibres  of  white  fibrous  tissue,  although  greativ  swollen,  react 
to  stains  in  the  usual  way.  The  bloodvessels  are  in  most  instances 
dilated,  and,  near  the  fibrin  layer  above  referred  to,  ai*e  frequently 
thrombosed.  The  muscular  walls  of  these  vessels  in  many  in- 
stances show  practically  no  alteration,  but  in  others  the  fibres  have 
lost  their  identity  and  have  been  transformed  into  solid  masses  of 
hyaline  material  that  react  strongly  to  acid  stains.  Under  all 
conditions,  and  especially  in  the  latter  instances,  the  elastic  tissue 
fibrils  lying  in  the  walls  of  the  vessels  show  pronounced  degener- 
ative change  and  usually  fail  to  stain.  The  epithelial  cells  lining 
the  lymph  channels  are  greatly  swollen,  and  the  lamina  of  these 
vessels  are  frequently  filled  up  with  desquamated  epithelial  cells, 
polymorphonuclear  leucocytes,  lymphoid  cells,  and  granular  debris. 

The  muscular  coats  of  the  gut  show  comparatively  little  altera- 
tion, l)ut  lying  between  the  fibres  of  the  circular  muscular  layer 
small  collections  of  polymorphonuclear  leucocytes  are  not  uncom- 
monly encountered,  and  in  the  fibrous  septa  between  the  bundles 
of  the  muscle  fibres  minute  groups  of  lymphoid  cells  and  plasma 
cells  are  frequently  found.  Muciuoblasts  are  also  quite  com- 
monly observed  in  the  circular  muscular  laj'er. 

The  longitudinal  muscular  layer  is  practically  normal. 

The  subserous  and  serous  coats  show  no  alteration. 


1'  I,  A   r  K    IN. 


Specimen  Irom  ihu  luwer  purliun  ul  llie  large  iiiiestiiie  of  a  dog  into  which 
dilute  sulphuric  acid  was  injected  at  intervals  for  twenty  days  previous  to  the 
removal  of  the  tissues  from  the  animal's  body.  The  tissues  were  fixed  in  Bens- 
ley's  solution  and  stained  with  hsemalum  and  eosiii.  Beck  J  inch,  Oc.  1  inch, 
a.  Submucosa,  the  surface  of  which  is  covered  by  a  granular  debris,  and  lower 
down  the  tissues  contain  enormous  numbers  of  polymorphonuclear  leucocrtes  and 
lymphoid  cells  id),  h.  Circular  muscular  layer,  c.  Longitudinal  muscular 
layer.     (Exp.  III. ) 
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Experiment  IV.     Dilute  nitric  acid.     Duration,  twenty-four 
hours. 

Ou  Januarv  7,  liMJl,  tliere  were  iujected  into  tlio  rectum  of  a 
dog  10  c.c.  of  a  Avaterv  solution  of  nitric  acid  that  corresponded 
in  strength  to  the  sulphuric  acid  solution  employed  in  Experiments 
II.  and  III.  In  exactly  twenty-four  hours  the  animal  was  killed 
with  chloroform,  and  an  autopsy  was  at  once  made.  AVhen  the 
large  intestine  was  opened  its  upper  half  was  found  to  contain 
fecal  matter ;  the  lower  portion  was  practically  empty.  The 
walls  of  the  lower  half  of  the  gut  were  swollen  and  the  rugae 
were  much  less  prominent  than  usual.  In  this  situation  the 
mucosa  was  pinkish-gray  in  color,  with  here  aud  there  small 
areas  that  were  decidedly  redder  than  the  surrounding  parts.  At 
a  point  about  three  inches  from  the  rectum,  which  corresponds  to 
the  place  where  the  end  of  the  syringe  rested  while  the  injections 
were  being  made,  the  mucosa  was  evidently  necrotic  and  presented 
the  appearance  of  superficial  ulceration. 

On  microscopic  examination  it  is  found  that  in  those  areas 
where  the  acid  came  directly  in  contact  with  the  mucosa  the  upper 
layer  of  this  coat  is  entirely  necrotic,  and  is  beginning  to  slough 
off  in  many  situations.  With  the  exception  that  the  superficial 
layer  of  the  epitiielial  cells  is  here  absent,  tlie  different  morpho- 
logic element-:  that  go  to  make  up  the  mucous  layer  are  found  to 
be  present,  and  occupy  the  relative  position  in  which  they  occur 
in  health.  The  epithelial  cells  in  the  mouths  and  necks  of  the 
crypts  have  entirely  disintegrated,  aud  the  granular  debris  that 
results  stains  uniformly  with  acid  dyes.  However,  scattered 
through  these  masses,  particles  of  mucin  are  not  uncommonly 
encountere<l  that  in  some  instances  often  preserve  their  normal 
form,  and  in  all  cases  stain  in  the  usual  way.  Somewhat  lower 
down,  but  still  within  the  mass  of  necrotic  tissue,  the  epithelial 
cells  do  not  show  such  marked  evidences  of  degenerative  change, 
but  even  here  their  outlines  are  ill-defined,  the  cells  appear  shorter 
than  normal,  and  their  nuclei  often  fail  to  st;iin  ;  the  mucin  par- 
ticles within  the  cells  show  no  alteration  in  either  form  or  stain- 
ing reactions.  The  elastic  tissue  basement  membranes  surrounding 
tlie  crypts  are  fairly  well-preserved,  and  stain  in  many  instances 
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oiitwaril  to  tilt'  free  ends  of  tlio  crypts.  In  the  superficial  por- 
tions of  the  sloughing  tissues  the  interstitial  structures  are  totally 
acidophilic,  but  even  here  swollen  bands  of  collagenous  tissue  may 
i>e  readily  made  out.  Between  the  crypts  in  the  lower  portion 
of  these  masses  there  are  multitudes  of  polymorj)houuelear  leuco- 
cytes, these  occurring  in  such  numbers  that  they  practically  re- 
place all  other  tissues  that  were  previously  present,  and  push  the 
bodies  of  the  crypts  widely  apart. 

Frequently  the  necrotic  poitions  of  the  mucosa  still  remain 
attached  to  the  more  or  less  normal  tissues  that  lie  beneath,  but 
under  these  circumstances  the  changes  occurring  in  the  dead  tissues 
are  in  every  way  similar  to  those  just  described. 

The  only  parts  of  the  mucous  layer  that  retain  in  any  way  their 
normal  peculiarities  are  the  basal  portions  of  the  glands  and  the 
intervening  structures,  but  even  here  the  epithelial  cells  are  usu- 
ally swollen  and  irregular  in  form,  and  quantities  of  them  have 
desquamated  in  all  instances  and  lie  loosely  in  the  lumiua  of  the 
crypts.  Intermingled  with  these  shed-off  epithelial  cells  there  are 
also  numerous  polymorphonuclear  leucocytes,  these  being  present 
in  such  numbers  ofteutimes  that  they  completely  fill  the  lumina 
of  the  crypts.  Neither  the  polymorphonuclear  leucocytes  nor  the 
epithelial  cells,  however,  show  any  alteration  in  their  staining 
peculiarities.  The  basement  membranes  of  the  crypts  stain  in 
tlie  usual  way. 

The  tissues  that  lie  between  the  lower  portions  of  the  crypts 
and  around  their  bases  are  very  greatly  swollen  and  contain, 
in  addition  to  the  fluids  that  were  evidently  present  to  a  con- 
siderable extent,  great  numbers  of  polymorphonuclear  leuco- 
cytes, a  few  mucinoblasts,  and  a  few  plasma  cells.  Occa- 
sionally dilated  bloodvessels  are  found  in  these  areas,  but  they 
are  by  no  means  commonly  present.  In  some  instances  they 
have  evidently  ruptured,  and  under  these  circumstances  small 
hcunorrhages  are  found  in  tiic  surmunding  tissues.  The  collag- 
enous tissues  arc  fairly  wi'll-prcscrved,  thougli  the  fibrils  usually 
appear  slightly  swollen. 

The  outer  layers  of  the  muscularis  nnicosjc  are  somewhat 
swollen,  and  there  are  numerous  polymorphonuclear  leucocytes 
lying  between  the  muscli!  fibres. 
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The  deeper  portions  of  this  coat  are  practically  normal. 

The  submucosa  shows  no  change  with  the  exception  that  the 
bloodvessels,  especially  those  lying  immediately  beneath  the  mus- 
cularis  mucoste,  are  greatly  dilated  and  are  filled  with  blood  ; 
around  these  bloodvessels  a  few  polymorphonuclear  leucocytes 
are  sometimes  found. 

The  other  coats  of  the  intestine  are  entirely  normal. 

ExPEiuMEXT  V.     Dilute  acetic  acid.     Duration,  twenty-four 
hours. 

Ten  e.c.  of  a  solution  of  acetic  acid,  corresponding  in  strength 
to  the  acid  solutions  used  in  Experiments  II.,  III.,  and  IV., 
were  injected  into  the  large  intestine  of  a  dog  on  January  18, 
1901.  Twenty-four  hours  later  the  animal  was  killed  with  chlo- 
roform, and  an  atuopsy  was  at  once  made.  On  examination  the 
large  intestine  was  fouud  to  be  filled  with  fecal  matter.  The 
walls  of  the  lower  half  of  the  gut  were  swollen  and  the  mucosa 
was  quite  red.  The  rugie  were  nmuerous  and  prominent ;  the 
mucosa  covering  these  elevations  was  no  redder  tlian  the  neigli- 
boring  surface  of  tlie  bowel. 

On  microscopic  examination  it  is  found  that  the  superficial 
layer  of  surface  epithelium  has  been  completely  eroded  away  in 
those  parts  with  which  the  acid  came  in  direct  contact,  and  in 
some  situations  the  tissues  immediately  beneath  have  likewise 
become  ueci'otic  and  liave  sloughed  away.  The  necrosis  has  in 
some  situations  extended  down  into  the  necks  of  the  crypts,  but 
in  most  instances  the  process  has  only  involved  the  epithelial  cells 
lying  at  the  margins  of  the  mouths  of  the  glands.  However,  more 
or  less  alteration  is  always  found  in  the  cells  iu  these  situations, 
for  they  are  swollen,  irregular  in  form,  and  their  protoplasm  is 
decidedly  granular ;  in  many  instances  they  have  shed  off  from 
their  basement  membranes.  These  changes  sometimes  extend 
downward  into  the  necks  of  the  crypts,  but  never  go  deeper,  the 
cells  lining  the  bodies  and  bases  of  the  glands  being  entirely  nor- 
mal. No  mucin  is  fouud  in  any  of  the  diseased  epithelial  cells, 
and  this  substance  is  evidently  being  produced  in  much  smaller 
quantities  than  normal   in  the  tissues  that  lie  beneath,  they  con- 
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tnining  only  hin-e  and  there  traces  within  tiieir  protopUi.sni. 
Tiio  ohistic  tissue  basement  membranes  upon  which  the  ilis- 
ciiscd  epithelial  cells  lie  appear  anil  stain  in  a  perfectly  mtrnial 
manner. 

The  tissues  intervening  between  the  mouths  and  necks  of  the 
glands  are  greatly  swollen,  this  being  due  to  enormous  dilatation 
of  the  smaller  bloodvessels  lying  in  the  parts,  to  the  accumula- 
tiou  of  (piantities  of  fluids  in  the  tissues,  and  likewise  to  the  pres- 
ence of  many  poIymori)honuelear  leucocytes  ;  in  addition  to  the 
above-named  cellular  elements,  a  few  lymphoid  and  a  small  num- 
ber of  plasma  cells  are  present.  Mucinoblasts  are  never  observed 
in  the  diseased  tissues.  The  collagenous  and  elastic  tissue  fibrils 
stain  in  a  perfectly  normal  manner,  even  where  the  alterations  are 
most  pronounced.  Changes  similar  to  those  just  described,  though 
much  less  marked,  are  found  in  the  tissues  intervening  between 
the  bodies  of  the  crypts  and  occasionally  even  so  low  down  as 
between  and  beneath  the  bases  of  these  glands  ;  on  the  whole, 
however,  the  alterations  may  be  said  to  be  confined  to  the  upper 
half  of  the  mucosa. 

No  changes  are  found  in  anv  of  tiic  otiicr  coats  of  the  intestine. 

Resume  of  the  Changes  Resulting  from  Acids. 

Dilute  sulphuric  acid.  Very  acute.  (Twelve  hours.)  At 
the  post-mortem  examination  the  muco.sa  of  the  lower  half  of  the 
large  intestine  was  found  considerably  reddened  and  its  walls  were 
decidedly  swollen. 

Microscopic  examination  shows  that  the  superficial  epitliclium 
has  entirely  desipiamated,  and  that  the  cells  of  the  mouths  and 
necks  of  the  crypts  exhibit  catarrhal  alteration.  In  some  instances 
these  changes  extend  down  into  the  bodies  of  the  glands.  Between 
the  epithelial  cells  in  the  deeper  portions  of  the  crypts  there  are 
quite  a  number  of  polymorphonuclear  leucocytes;  in  .some  insbuices 
these  iiave  collected  in  considerable  numbers  in  the  lumina  of  the 
crypts.  The  interglandular  ti.ssues  are  considerably  swollen  as  a 
result  of  the  effused  blood,  and  polymorphonuclear  leucocytes 
have  migrated  into  the  part  in  great  numbers. 

The  inuscularis  mucosse  is  somewhat  swollen.      In   the   inter- 
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spaces  of  the  tissues  there  are  here  and  there  quite  a  number  of 
polymorpiion uclear  leucocytes. 

The  hiyer  of  tiie  submucosa  lying  next  to  the  mnscularis 
mucosa'  contains  numerous  dilated  bloodvessels.  There  are  many 
l)olyincir|ihi)iiuclear  leucocytes  in  the  interspaces  of  tlu'se  tissues. 

Dilute  sulphuric  acid.  Acute.  (Twenty-four  hours.)  On 
post-mortem  examination  tlio  lower  half  of  the  intestine  was  found 
decidedly  reddened. 

On  microscopic  examination  the  epitlielium  that  covered  the 
surface  of  the  mucosa  and  that  tliat  lined  the  mouths  and  necks 
of  the  crypts  is  found  absent.  The  interglandular  tissues  imme- 
diately along  the  surface  are  entirely  necrotic.  The  epithelial 
cells  in  the  bodies  of  the  crypts  show  decided  catarrhal  change. 
Polymorphonuclear  leucocytes  have  frequently  penetrated  between 
these  cells  and  lie  in  considerable  numbers  in  the  lumina  of  the 
crypts.  The  interglandular  tissues  are  here  greatly  swollen  as  a 
result  of  the  presence  of  much  hemorrhage  and  of  great  numbers 
of  polymorphonuclear  leucocytes.  The  pre-existing  structures, 
with  the  exception  of  the  elastic  tissue  fibrils,  have  entirely  dis- 
appeared in  these  situations.  In  the  bases  of  the  crypts  the  epi- 
thelial cells  are  sometimes  catarrhal,  and  there  is  much  mucin 
formation  going  on  within  them. 

The  muscularis  miicosie  is  swollen  and  contains  in  its  inter- 
spaces numerous  polymorphonuclear  leucocytes. 

The  moi'e  superficial  layers  of  the  submucosa  are  swollen  as  a 
result  of  the  presence  of  fluids  and  of  great  numbers  of  polymor- 
phonuclear leucocytes. 

Dilute  nitric  acid.  Acute.  (Twenty-four  hours.)  The 
mucosa  of  the  lower  half  of  the  large  intestine  was  found  to  be 
reddened  and  at  some  points  necrotic  on  post-mortem  examina- 
tion. In  the  same  situations  the  walls  of  the  gut  were  distinctly 
swollen. 

On  microscopic  examination  the  epithelium  that  lined  the  sur- 
face of  the  intestine  and  that  that  covered  the  mouths  and  necks 
of  the  glands  is  found  to  have  entirely  desquamated.  The  inter- 
glandular substance  at  these  pomts  is  entirely  necrotic.  In  the 
deeper  portion  of  the  necrotic  tissues  there  are  multitudes  of  poly- 
morphonuclear leucocytes. 
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In  tlu'  l)as:il  portions  of  tlio  gliuids  the  cpitholial  colls  have 
universally  dosciuainatcd,  but  preserve  their  form  aiul  staining 
reaction  in  an  almost  normal  way.  Intermingled  with  these  cells 
there  are  great  numbers  of  polymorphonuclear  leucocytes.  The 
interglandular  tissues  of  the  basal  portions  of  the  crypts  are 
much  swollen  ;  this  is  the  result  of  the  presence  of  great  (juan- 
tities  of  liquids  and  quite  an  amount  of  hemorrhage.  Polymor- 
phonuclear leucocytes  are  abundantly  present  in  these  tissues. 
The  pre-existing  collagenous  tissues  stain  very  poorly,  but  the 
elastin  presents  practically  no  altei'atiou. 

The  muscularis  mucosiu  is  swollen.  Between  its  fibrils  there 
are  numerous  polymorphonuclear  leucocytes. 

The  bloodvessels  of  the  more  superficial  portions  of  the  sub- 
uiucosa  are  considerably  dilated,  and  the  interspaces  of  the  tissues 
contain  numerous  polyiiiorphonuelear  leucocytes. 

Dilute  acetic  acid.  Acute.  (Twenty-four  hours.)  At  the 
autopsy  the  lower  half  of  the  large  intestine  was  found  to  be 
swollen  and  its  mucosa  somewhat  reddened. 

The  epithelial  cells  that  covered  the  surface  of  the  intestine 
have  entirely  shed  off,  and  those  that  normally  line  the  mouths 
and  necks  of  the  crypts  have  in  some  instances  undergone  a  sim- 
ilar change.  The  cells  in  the  lower  portions  of  the  crypts  are 
entirely  normal.  The  elastic  tissue  basement  membranes  are  in 
all  situations  normal.  The  interglandular  tissues  are  consider- 
ably swollen  as  a  result  of  the  dilatation  of  the  bloodvessels  of 
the  part  and  of  the  accumulations  in  the  lymph  sjjaces  of  great 
<iuantities  of  fluids.  These  structures  contain  enormous  numbers 
of  polymorphonuclear  leucocytes.  The  pre-existing  collagenous 
and  elastic  tissues  stain  normally.  These  changes  are  ccmfined 
almost  entirely  to  the  outer  half  of  the  mucosa,  there  being  but 
little  alteration  in  the  deeper  j)ortion  of  this  coat. 

Dilute  sulphuric  acid.  Chronic.  (Twenty  days.)  Some 
time  before  the  dog  died  he  became  considerably  emaciated.  At 
the  autopsy  the  walls  of  the  lower  half  of  the  large  intestine  were 
found  to  be  considerably  thickened,  and  the  mucous  .surface  was 
of  a  pinkish-gray  color,  with  red  spots  scattered  here  and  there 
upon  its  surface. 

On  microscopic  examination  the  mucosa  is  found  to  be  entirely 


EFFECTS  PRODUCED  BY  ISJECTION  OF  ACIDS.  95 

absent,  and  tlu'  ulceration  has  extended  in  many  instances  even 
through  the  muscuhiris  inueoste.  The  surface  of  these  ulcers  con- 
sists of  a  granular  debris,  intermingled  with  which  many  polymor- 
phonuclear leucocytes  and  lymphoid  cells  are  found.  Specimens 
were  examined  at  the  point  where  the  diseased  part  of  the  bowel 
joined  the  normal  portion  that  lay  in  the  upper  part  of  the  gut. 
It  was  found  that  the  lesions  at  this  point  begin  abruptly,  and 
that  epithelial  cells  have  grown  down  from  the  normal  mucosa 
over  the  edges  of  the  ulcerated  surface.  Beneath  the  floors  of 
the  ulcers  there  are  the  remains  of  the  original  tissues  of  the  part, 
intermingled  with  which  there  are  many  polymorphonuclear  leuco- 
cytes and  lymphoid  cells  and  an  enormous  amount  of  fibrin.  At 
some  distance  below  the  surface  of  the  ulcers  there  are  great  num- 
bers of  plasma  cells,  and,  as  a  consequence,  much  fibrous  tissue 
is  being  formed  in  these  parts.  The  vessels  lying  in  the  tissues 
below  the  surface  of  the  ulcers  are  dilated  and  are  often  throm- 
bosed.    The  walls  of  manv  of  these  vessels  are  hvaliue. 


CHAPTER    IV. 

EXPERIMENTS    TO    DETERMINE   THE    EFFECTS    PRODUCED 
ON  THE  LARGE  INTESTINES  OF  DOGS  BY  THE  INJEC- 
TION OF  SOLUTIONS  OF  NITRATE  OF  SILVER. 

ExpEPaMEXT  I.     Ten  per  cent,  solution  of  nitrate  of  silver. 
Duration,  twenty-four  hours. 

Ox  February  (J,  1!)01,  10  c.c.  of  a  10  per  ceut.  solution  of 
silver  nitrate  were  injected  into  the  large  intestine  of  a  medium- 
sized  dog,  he  having  previously  received  a  large  dose  of  morphine. 
FolloM'ing  the  injection  the  animal  exhibited  no  evidence  of  ill- 
ness, but  as  he  was  killed  just  twenty -four  hours  after  the  drug 
was  administered  it  was  quite  possible  that  the  morphine  prevented 
the  development  of  the  usual  symptouis  that  result  when  the  in- 
testinal mucosa  is  subjected  to  irritation. 

On  post-mortem  examination  the  lower  half  of  the  large  intes- 
tine was  found  to  contain  ii  small  quantity  of  fecal  matter,  and  the 
mucosa  covering  this  part  of  the  bowel  was  uuiforndy  quite  red. 
The  transverse  rugie  were  prominent  in  this  situation,  l)ut  their 
apices  appeared  no  redder  than  the  surrounding  surfaces.  There 
were  at  no  points  evidence  of  ulceration. 

On  microscopic  examination  the  superficial  layer  of  epithelium 
that  covered  the  mucous  surface  in  health  was  foimd  to  l)e  eroded 
in  the  regions  most  affected,  and  along  the  surface  of  the  mucosa 
there  were  found  many  swollen  cells  and  much  granular  detritus. 
The  epithelial  cells  tliat  lined  the  mouths  of  the  cryjits  show  a 
marked  catarrhal  ciiange,  they  being  swollen,  irregular  in  form, 
and  have  in  most  instances  desquamated.  It  is  noteworthy  that 
these  cells  contain  no  mucin,  and  neither  is  this  substance  found  in 
any  part  of  the  glands  or  on  the  surface  of  the  intestine  in  the  area 
most  affected.  The  cells  in  the  necks  of  the  crypts  are  oftinitimes 
swollen  and  have  frequently  shed  off  from  their  basement  mem- 
branes, though  these  changes  are  by  no  means  so  marked  as  are 
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fouud  ill  the  nioutlis  uf  tlio  glaiKls.  The  epithelial  cells  lining 
the  bodies  of  the  crypts  show  slight  catarrhal  changes  in  some  in- 
stances, but,  further  than  this,  and  that  tliey  never  coutiiin  mucin, 
no  further  alterations  are  observed.  The  epithelium  lining  the 
bases  of  the  crypts  show  no  change.  It  should  be  noted  that  the 
lumina  of  the  crypts  in  these  situations  are  always  much  dimin- 
ished, owing  to  the  fact  that  the  exudate  in  the  surrounding  inter- 
glandular  substance  has  frequently  caused  considerable  compression 
of  the  crypts,  they  being  in  many  instances  not  more  than  30/i 
from  basement  membrane  to  basement  membrane  in  diameter. 
The  basement  membranes  of  the  crypts  do  not  stain  well  toward 
the  free  surface  of  the  bowel,  but  deeper  down  around  the  basal 
portions  of  the  crypts  they  show  but  little  change. 

The  free  surface  of  the  interglandular  tissues  that  have  been 
denuded  as  a  result  of  the  shedding  off  of  the  surface  epithelium 
shows  slight  evidence  of  necrotic  change.  The  cells  that  lay  in 
these  situations  have  generally  become  necrotic,  and  the  collagen- 
ous tissue  fibrils  are  swollen  and  are  oftentimes  granular ;  these 
structures  take  the  acid  stains  with  much  intensity.  Immediately 
beneath  the  surface  the  interglandular  tissues  are  very  greatly 
swollen  as  a  result  of  the  accumulation  of  much  fluid  in  the  parts, 
from  numerous  hemorrhages,  and  in  a  considerable  degree  as  an 
outcome  of  the  emigration  into  the  parts  of  multitudes  of  poly- 
morphonuclear leucocytes.  As  would  naturally  be  expected,  the 
bloodvessels  are  also  much  dilated  and  are  distended  with  blood. 
In  addition  to  these  extraneous  substances  there  are  the  usual 
number  of  lymphoid  cells  and  many  pseudoplasma  cells,  the  latter 
appearing  to  be  present  in  greater  numbers  than  is  usual  in  health. 
It  is  noteworthy  that  mucinoblasts  have  entirely  disappeared  from 
the  tissues  most  affected.  While  these  changes  are  most  pro- 
nounced toward  the  free  surface  of  the  mucosa,  they  show  but 
little  diminution  in  intensity  as  the  deeper  portions  of  this  layer 
are  approached,  the  alterations  being  almost  as  severe  around  the 
basal  portions  of  the  crypts  as  in  the  more  superficial  portions. 
It  should  also  be  noted  that  changes  of  a  similar  kind,  though 
not  quite  so  intense,  are  present  between  the  crypts  in  many  situ- 
ations where  the  epithelial  structures  covering  the  surface  of  the 
gut  and  those  lining  the  crypts  have  practically  remained  entirely 
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normal.  It  would  therefore  seem  that  uitrate  of  silver  or  the  acid 
that  results  froui  its  decomposition  is  absorbed  into  the  deeper 
tissues,  where  its  greatest  action  is  exerted. 

The  fibres  of  the  muscularis  muciosa^  appear  normal,  though  tiiey 
are  universally  separated  from  each  other  by  more  or  less  fluid  in 
which  there  are  often  polymorphonuclear  leucocytes.  The  coat, 
as  a  whole,  is  therefore  decidedly  thickened.  The  elastic  tissue 
network  of  this  layer  seems  to  have  suffered  no  change. 

The  submncosa  is  decidedly  thickened  beneath  those  areas  where 
the  changes  in  the  mucosa  are  most  marked,  this  being  due  to  the 
accumulation  of  liquids  in  the  parts,  to  the  dilatation  of  the  blood- 
vessels, and  to  the  presence  in  the  tissues  of  great  numbers  of 
polvmorphonuclear  leucocytes.  There  are  also  found  many  more 
than  the  usual  number  of  lymphoid  cells  in  these  tissues,  but  the 
mucinoblasts  have  entirely  disappeared.  The  bauds  of  collagenous 
tissues,  especially  those  lying  next  to  the  submucosa,  are  distinctly 
swollen  and  appear  somewhat  granular,  and  the  elastic  tissues  do 
not  take  their  specific  stains  with  quite  the  usual  intensity.  The 
connective  tissue  cells  seem  to  have  entirely  disappeared.  The 
number  of  dilated  bloodvessels  in  this  layer  is  much  greater  than 
the  writer  has  ever  observed  in  any  other  experimental  lesion  of 
the  intestine ;  the  vessels  are  invariably  filled  with  blood.  The 
lymph  nodes — which  are  very  frequent  in  the  submucosa — are 
distinctly  swollen,  their  bloodvessels  are  dilated,  and  they  contain 
in  addition  to  an  increased  number  of  lymphoid  cells  a  great 
many  polymorphonuclear  leucocytes. 

Xot withstanding  that  the  changes  are  so  marked  in  the  sub- 
mucosa, further  than  here  and  there  a  slight  dilatation  of  the 
vessels,  no  changes  are  observed  in  the  muscular  coats. 

The  subserous  aud  serous  coats  are  normal. 

ExPERiNfEXT  11.      Dilute  solution  of  silver  nitrate.      Dura- 
tion, eighteen  days. 

On  Februarv  (5,  1901,  2  c.e.  of  a  10  per  cent,  aqueous  solution 
of  nitrate  of  silver  were  injected  into  tiie  rectum  of  a  rather  large 
dog.  The  injections  were  repeated  on  the  8th,  10th,  12th,  14th, 
10th,  ISth,  20th,  and  22d  of  February.     During  this  period  the 
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dog  remaiued  apparently  healthy,  with  the  exception  (inly  that 
the  stools,  \\hich  were  not  particularly  numerous,  contained  more 
or  less  bloody  mucus.  On  February  24,  1901,  the  animal  was 
killed  with  chloroform,  and  an  autopsy  was  at  once  made. 

The  mucosa  of  the  lower  half  of  the  large  intestine  was  found 
to  be  somewhat  redder  than  normal,  with  here  and  there  over  its 
surface  bright  blood-red  spots.  The  transverse  ruga?  were  quite 
numerous  in  the  area  showing  the  most  marked  change,  but  the 
mucosa  covering  the  apices  of  these  elevations  was  no  redder 
than  that  surrounding.  The  walls  of  the  gut  were  decidedly 
swollen  in  the  affected  region. 

On  microscopic  examination  it  is  found  that  the  epithelial  struc- 
tures of  the  mucosa  of  the  intestine  have  suffered  comparatively 
little,  but  there  are  most  pronounced  changes  in  the  intergland- 
ular  tissues  of  the  sections  exariiiued.  Although  the  epithelial 
cells  show  no  mai'ked  alteration,  it  is  universally  the  case  that 
they  stain  somewhat  more  intensely  with  basic  dyes  than  is  usual, 
and  there  are  within  their  protoplasm  no  structures  that  react  in 
a  frank  manner  to  the  specific  stains  for  mucin  ;  with  Mayer's 
muchsematein  the  cells  sometimes  stain  throughout  of  a  reddish- 
purple  color  ;  but,  while  there  is  a  suggestion  of  mucin  in  the  tint 
imparted  to  them,  the  reaction  is  not  so  pronounced  as  to  warrant 
the  assertion  that  they  really  contain  this  substance.  The  changes 
in  the  interstitial  substance  consist  in  a  dilatation  of  the  lym- 
phatics of  the  tissues,  this  occurring  in  an  especially  marked  man- 
ner near  the  surface  of  the  mucosa,  and  the  accumulation  in  the 
parts  of  enormous  numbers  of  plasma  cells  ;  there  are,  in  addition, 
a  few  polymorphonuclear  leucocytes,  quite  a  number  of  lymphoid 
cells,  and  many  mucinoblasts.  In  the  regions  where  the  swelling 
is  most  marked  the  collagenous  tissue  fibrils  are  distinctly  swollen 
and  take  the  stain  very  poorly.  On  the  other  hand,  the  elastic 
tissues  appear  to  be  in  every  particular  normal.  Around  the 
basal  portions  of  the  crypts  mucin  is  frequently  present  in  consid- 
erable quantity  ;  it  lies  loosely  in  the  tissues,  and  probably  is  the 
result  of  the  disintegration  of  the  mucinoblasts  that  ai-e  very 
numerous  in  these  areas.  The  bloodvessels  of  the  interglandular 
substance  shows  comparatively  no  change. 

The  muscularis  mucosae  is  decidedly  swollen,  its  fibres  often 
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:il)pe:ir  somt-what  larger  than  usual,  anil  tlicir  protoplasm  is  dis- 
tinctly granular.  Between  the  nuisele  fibres  there  are  a  few  poly- 
morplioiHK'lear  leucocytes  and  lymphoid  cells  in  addition  to  the 
Huid  that  is  present  in  the  lymph  spaces  in  considerable  (juantity. 

The  layers  of  the  siibmucosa  lying  next  to  the  muscnlaris 
mucosie  contain  numerous  plasma  cells,  and  there  appears  to  be 
a  certain  amount  of  fibrous  tissue  formation  going  on  in  this 
region.  There  are  also  in  these  tissues  great  numbers  of  large 
mncinoblasts,  and  here  and  there  are  found  small  collections  of 
polymorplioiuiclear  leucocytes  and  lymphoid  cells. 

As  tlie  circular  muscular  coat  is  approached  the  changes  become 
less  and  less  pronounced  until  those  tissues  that  lie  in  contact 
with  this  layer  appear  perfectly  normal.  The  bloodvessels  of  the 
submucosa  present  no  alterations,  with  the  exception  that  tlieir 
muscular  walls  appear  swollen  and  the  fibres  granular. 

No  changes  are  observed  in  either  the  circular  or  longitudinal 
muscular  coats  other  than  that  the  fibres  composing  these  layers 
appear  granular,  and  their  outlines  are  ill-defined.  The  elastic 
tissue  sti'oma  of  these  coats,  however,  presents  no  alteration. 

The  subserous  and  serous  coats  show  no  change. 

In  some  situations  the  alterations  have  been  more  pronounced  ; 
the  epithelial  cells  lining  the  surface  of  the  mucosa  have  shed  off 
and  there  are  slight  catarrhal  changes  in  the  mouths  of  the  crypts. 
Thi>  interglandular  substance  and  deejier  coats  of  the  bowel  present 
appearances  in  every  way  similar  to  those  that  have  just  been  de- 
scribed as  occurring  more  generally,  though  it  is  possible  that  the 
changes  in  the  former  instances  may  be  somcwliat  more  severe. 
It  is  noteworthy  that  where  the  superficial  epithelial  layer  has 
desquamated  the  interglandular  substance  lying  beneath  has 
appeared  in  a  measure  to  collapse,  this  doubtless  being  due  to  tlie 
fact  that  under  these  circumstances  the  fluids  that  were  contained 
in  the  part  have  found  ready  exit  onto  the  free  surface  of  the 
intestine. 

In  some  situations  the  mucosa  has  suffered  even  more  greatly, 
and  a  large  part  of  its  substance  lias  sloughed  away.  These  altera- 
tions, however,  must  have  resulted  from  some  of  the  earlier  injec- 
tions, for  reparative  changes  have  gone  on  to  a  consideral)le  degree 
in  the  areas  involved.     Over  the  parts  affected  a  new  coating  of 
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opitliolial  colls  has  j;ro\vu  ;  these  cells  are  fairly  wcU-developcd 
and  exhibit  in  their  histology  the  peculiarities  that  characterize 
ordinary  surface  epithelium,  with  the  exception  only  that  they 
never  contain  mucin.  They  do  not  lie  upon  a  basement  mem- 
brane, but  are  in  direct  contact  with  the  tissues  beneath.  There 
are  hero  and  there  vestiges  of  the  original  glandular  structures  of 
the  parts  remaining ;  these  remnants  of  the  glands  are,  as  would 
be  expected,  not  so  tall  as  tlie  crypts  found  in  the  normal  mucosa, 
but  their  circumference  is  often  two  or  three  times  as  great.  In 
some  cases  the  openiugs  of  these  crypts  appear  to  have  been  oc- 
cluded, and  there  have  resulted  cystic  dilatations  of  the  glands  ;  the 
contents  of  these  cysts  consist  of  desquamated  epithelial  cells  and 
granular  debris  in  which  no  mucin  is  found.  It  may  be  remarked, 
however,  that  the  epithelial  cells  lining  both  the  cysts  and  the 
dilated  crypts  do  not,  as  a  rule,  present  any  evidences  of  catarrhal 
change,  but  they  stain  somewhat  more  deeply  than  do  the  cells  in 
health.  Between  these  distorted  crypts  there  is  an  interglandular 
substance  composed  of  newly -formed  fibrous  tissue,  in  the  inter- 
spaces of  which  there  are  enormous  numbers  of  plasma  cells, 
many  lymphoid  cells  and  muciiioblasts,  and  a  few  polymorpho- 
nuclear leucocytes ;  red  blood-corpuscles  are  sometimes  found 
lying  loosely  in  these  tissues,  this  having  evidently  resulted  from 
the  rupture  of  the  embryonic  bloodvessels  that  have  penetrated 
the  parts. 

Beneath  these  areas  the  muscularis  mucosae,  submucosa,  and 
circular  muscular  coats  present  changes  in  every  way  similar  to 
those  that  occur  in  other  parts  of  the  diseased  intestine. 

From  the  foregoing  it  is  apparent  that  the  changes  produced  by 
nitrate  of  silver  resemble  very  closely  those  caused  by  nitric  acid. 

Resume  of  the  Changes  Produced  by  Nitrate  of  Silver. 

Acute.  (Twenty-four  hours.)  At  the  necropsy  the  mucosa 
of  the  lower  part  of  the  large  intestine  was  found  to  be  decidedly 
reddened ;  there  were  many  transverse  rug£e  in  this  part  of  the 
intestine.  On  microscopic  examination  it  is  found  that  the  epi- 
thelial cells  that  lined  the  surface  of  the  gut  and  those  that  lay  in 
the  mouths  and  necks  of  the  crypts  have  entirely  shed  off.     In 
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the  lower  portion  of  tlie  erypts  the  cells  are  swollen,  irregular  in 
form,  and  have  sometimes  desquamated,  but  the  changes  are  by 
no  means  so  pronounced  as  nearer  the  surface.  It  is  noteworthy 
that  mucin  formation  seems  to  have  ceased  in  these  cells  entirely. 

The  crypts  are  somewhat  smaller  than  usual,  owing  to  the 
accumulation  of  inflammatory  materials  in  the  surrounding  tissues. 

The  interglandular  tissues  contain  a  great  amount  of  hemor- 
rhage, and  the  parts  are  swollen  as  a  result  of  the  presence  of 
much  fluid.  A  great  many  polymorphonuclear  leucocytes  are 
found  in  these  tissues.  These  alterations  extend  to  the  basal 
portions  of  the  crypts,  but  diminish  gradually  as  this  jiai't  of  the 
mucosa  is  ajiproached. 

The  muscularis  mucosae  is  swollen  and  there  are  ([uite  a  number 
of  polymorphonuclear  leucocytes  lying  between  its  fibres. 

The  layer  of  the  subraucosii  lying  next  to  the  muscularis  mucosfB 
contains  considerable  numbers  of  polymorphonuclear  leucocytes, 
and  the  bloodvessels  in  this  jiart  of  the  intestinal  wall  are  con- 
siderably dilated. 

Chronic.  (Eighteen  days.)  At  the  post-mortem  examination 
the  intestine  wa<  found  to  \>e  considerably  swollen  and  its  mucous 
surface  was  decidedly  reddened  ;  here  and  there  over  tlie  mucosa 
there  are  bright  blood-red  spots. 

On  microscopic  examination  the  changes  in  the  intestine  are 
found  to  vary  very  much  in  different  situations.  For  the  most 
part  the  epithelial  coverings  of  the  intestine  have  suffered  no 
alteration  other  than  that  the  cells  seem  to  secrete  less  mucin  than 
is  normally  the  case,  and  they  stain  more  intensely  with  basic 
dyes  than  usual.  Notwithstanding  that  there  are  practically  no 
changes  in  the  epithelial  lining  of  the  intestine,  the  interglandular 
tissues  show  marked  alteration.  The  lymphatic  vessels  are  dis- 
tended with  fluids,  and  there  have  accumulated  in  the  parts  enor- 
mous numbers  of  plasma  cells.  The  collagenous  tissues  stain 
rather  poorly,  l)ut  the  elastin  shows  no  alteration.  It  is  note- 
worthv  that  mucin  is  found  in  ai)preciable  quantity  in  the  tissues 
around  the  b:i.sal  portions  of  the  glands.  The  muscularis  mu- 
cosie  is  somewhat  swollen,  and  between  its  fibres  there  are  a  few 
polvmorphouudear  leucocytes  and  lymphoid  cells. 

In  other  situations  pronounced  catarrhal  changes  are  found  ; 
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the  epithelial  cells  lining  the  surface  of  the  intestine  and  those 
covering  the  mouths  of  the  crypts  have  entirely  shed  off,  hut  the 
alterations  in  the  interglaudular  substjince,  though  perhaps  some- 
what more  intense,  are  in  every  way  similar  to  those  that  occur 
where  the  changes  on  the  surface  are  not  so  pronounced. 

Here  and  there  on  the  raucous  surface  there  are  well-defined 
ulcers ;  these  extend  to  varying  depths  into  the  substance  of  the 
mucosa,  sometimes  even  completely  through  this  layer  down  to 
the  muscularis  mucosae.  When  there  are  remnants  of  the  crypts 
still  in  the  parts  the  epithelial  cells  lining  them  show  surprisingly 
little  catarrhal  change  ;  these  cells  never  contain  mucin.  Between 
the  partially  destroyed  crypts,  and  forming  the  bases  of  the  ulcers, 
there  is  much  newly-formed  fibi'ous  tissue ;  as  might  be  expected, 
there  are  between  the  fibrils  of  this  tissue  great  numbers  of  plasma 
cells  and  many  lymphoid  cells.  The  surface  of  these  ulcers  is 
not  uncommonly  covered  over  by  well-developed,  newly-formed 
epithelium. 


CHAPTER    V. 

EXPERIMENTS  TO   DETERMINE  THE   EFFECTS  OF  COLCHI- 

CUM   IN   POISONOUS   DOSES   ON  THE   LARGE 

INTESTINES  OF  DOGS. 

Experiment  I.     Duration,  probably  about  twelve  hours. 

A  DOG  weighing  about  7  kg.  was  given  2')  c.c.  of  the  fluid 
extract  of  colchicum  seed  at  5.30  p.m.,  October  18,  1900.  At 
an  early  hour  on  the  following  morning  he  was  fouud  dead. 

A  post-mortem  was  at  once  made,  with  the  following  results  : 
The  intestinal  tract  shows  but  little  change,  there  being  only  a  few 
hemorrhagic  areas  on  the  inner  surface  of  the  stomach  and  several 
dark  bluish-red  discolorations  on  the  mucosa  of  the  lower  part  of 
the  large  intestine.  These  discolorations  occur  on  the  tops  of  the 
rugse  principally,  but  the  change  also  extends  to  the  mucosa  that 
lies  ijetween  tliem  to  a  certain  extent.  Tiie  affected  area  shows 
uo  swelling.     The  entire  gastro-intestinal  tract  is  empty. 

On  microscopic  examination  most  exquisite  and  extensive 
catarrhal  alterations  are  found  in  the  mucosa  of  the  intestine. 
Along  its  free  surface  there  are  numerous  thick  masses  of  mucin 
in  which  there  are  found  many  epithelial  cells  tiiat  universally 
show  degenerative  changes ;  there  is  quite  an  amount  of  granular 
debris  also  intermixed  with  this  mucin,  and  many  bacteria  are 
present.  On  close  inspection  it  is  found  that  the  siu'face  layer 
of  epithelium  is  at  all  points  absent,  and  throughout  tiie  crypts 
most  extensive  catarrlial  changes  are  apparent.  The  epithelial 
cells  that  lie  in  the  mouths  and  necks  of  the  crypts  are  swollen, 
irregular  in  form,  and,  for  the  most  part,  liave  been  loosened  from 
their  basement  membranes ;  they  very  generally  contain  quanti- 
ties of  mucin.  In  some  cases  these  cells  have  undergone  such 
extensive  changes  that  masses  of  partially  broken  up  cells  and 
granular  detritus  fill  the  lumina  of  the  glands.  I^ower  down  in 
the  bodies  of  the  glands  similar  alterations  also  occur,  tliough  the 
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The  specimen  is  from  about  the  middle  portion  of  the  large  intestine  of  a  dog 
that  had  been  given  b\'  the  mouth  25  c.c.  of  extract  of  colchicum  probably  about 
twelve  hours  before  death  occurred.  The  tissues  were  fixed  in  Bensley's  solu- 
tion and  stained  with  carbol  toluidin-bUie  and  eosin.  Beck  1  inch,  Oc.  1  inch. 
a.  Mucosa,  showing  extensive  catarrhal  change  in  the  epithelial  cells  of  the  sur- 
face and  of  the  crypts  and  swelling  of  the  intervening  tissues,  b.  Muscularis 
mucosae,  c.  Submucosa.  d.  Circular  muscular  layer,  e.  Longitudinal  muscular 
layer.     ( Exp.  I. ) 
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cells  do  uot  show  quite  the  same  degree  of  change  that  they  ex- 
hibit near  the  free  euds  of  the  crypts ;  these  cells  show,  almost 
without  exception,  mucin  within  their  protoplasm.  It  is  note- 
worthy that  the  tissues  intervening  between  the  necks  of  the 
glands  are  swollen  to  such  an  extent  that  the  lumiua  of  these 
structures  are  often  nearly  and  sometimes  entirely  closed  at  the 
point  where  they  open  upon  the  surface  of  the  intestine. 

The  elastic  tissue  that  constitutes  the  basement  membranes  of 
the  ci-ypts  fails  to  stain  in  its  outer  two-thirds,  but  that  upon 
which  the  cells  in  the  bodies  of  the  glands  rest  is  entirely  unal- 
tered. 

Marked  degenerative  changes  have  occurred  on  the  surface  of 
the  tissues  that  lie  between  the  crypts ;  the  cells  in  these  situa- 
tions are  very  granular,  in  most  cases  have  lost  their  nuclei,  and 
all  of  the  contained  structures  are,  as  a  rule,  decidedly  acido- 
philic. Between  many  of  the  glands  and  just  beneath  the  sur- 
face, there  are  hemorrhages,  which  are  often  extensive,  so  much 
so  that  they  completely  mask  the  tissue  in  -svhich  they  lie,  and, 
as  before  remarked,  encroach  upon  the  crypts  to  such  a  degree 
that  their  lumina  are  completely  oliliterated.  In  those  areas 
whei'e  no  hemorrhages  have  occurred  there  is  always  marked 
swelling.  The  cells  lying  in  the  swollen  tissues  usually  show 
evidence  of  degenerative  change,  they  being  quite  often  decidedly 
acidophilic,  and  their  nuclei  frequently  show  fi'agmentation.  The 
blood  cells  that  lie  in  the  hemorrhagic  areas  likewise  show  degen- 
erative changes  ;  the  hsemoglobin  is  moi"e  or  less  dissolved  from 
the  cells,  and  in  quite  a  number  of  instances  they  seem  to  be  in 
a  measure  amalgamated  together,  forming  almost  homogeneous 
acidophilic  masses.  Lower  down  between  the  cryjits  the  tissues 
quite  frequently  show  a  slight  degree  of  swelling,  but  no  hemor- 
rhages or  marked  degenerative  changes  are  to  be  observed. 
Throughout  the  tissues  that  intervene  between  the  crj-pts  there 
are  numerous,  unusually  large  mucinoblasts.  These  cells,  as  a  rule, 
lie  just  beneatli  the  basement  membrane ;  in  some  instances  they 
have  penetrated  through  this  coat  and  He  partially  or  wholly 
within  the  lumina  of  the  crypts.  These  mucinoblasts  are  break- 
ing up  to  a  marked  degree,  as  free  granules  that  plainly  belong 
to  the  matured  cells  are  frequently  found  in  the  tissues. 
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Tlio  imiscularis  iniicosio,  the  stihiniicosii,  tlic  niusciilar  coats, 
anil  tlic  soroiis  covorino-  of  tlic  intestine  are  (uitircly  normal. 

Kxi'KiuMKNT  II.    Duration,  probably  about  fifty-six  hours. 

To  a  do"'  woigliini;  S  kf;;.,  12  ex.  of  the  fluid  extract  of  colchicum 
seed  were  given  hy  means  of  a  .stoniacli-tnbe.  On  the  following 
day  the  dog  suffered  with  profuse  watery  stools,  mixed  with  hlood, 
antl  the  animal  was  evidently  quite  weak.  jVfter  thirty-six  hours 
from  the  time  that  the  drug  was  given  the  dog  was  much  better, 
and  the  diarrhcea  seemed  to  have  subsided.  Six  hours  later  an 
ecjnal  quantity  of  the  fluid  extract  of  colchicum  was  again  admin- 
istered, and  the  animal  died  some  time  during  the  ensuing  night. 
Death  resulted  in  from  fifty-four  to  sixty  hours  after  the  first  dose 
was  given.  As  soon  as  the  animal  was  found  dead  a  post-mortem 
\vas  made  and  the  following  obseryations  recorded  : 

The  mucosa  of  the  entire  intestinal  tract  is  greatly  reddened, 
the  intensity  of  the  process  diminishing  from  above  downward. 
Tlie  large  intestine  is  empty  and  its  mucous  surface  is  very  red. 
The  apices  of  the  rugne  are  distinctly  redder  than  the  neighboring 
mucosa.     There  is  nowhere  any  appearance  of  ulceration. 

Macroscopic  examination  of  the  sections  prepared  for  micro- 
scopic examination  show  no  change.  On  examining  the  mucosa 
with  a  low  power  most  marked  alterations  are  at  once  apparent. 
The  entire  layer  of  surface  epithelium  is  absent,  and  in  its  place 
a  coat  of  granular  debris  is  found  ;  the  free  surface  of  the  layer 
of  granular  material  is  very  smooth  and  uniform  and  does  not 
exhibit  those  minute  elevations  and  depressions  that  are  seen  on 
the  normal  mucosa.  This  material  is  almost  uniformly  acido- 
philic, there  being  only  here  and  there  cells  with  nuclei  that  still 
take  the  basic  stain  feebly.  It  is  largely  composed  of  red  blood- 
corpuscles  in  varying  stages  of  disintegration  ;  htemoglobin  has 
been  dissolved  out  of  many  of  the  cells  to  such  an  extent  that 
they  present  the  ajipearance  of  the  so-called  "  ])hantom  corpuscles  " 
sometimes  observed  in  the  urine.  Intermingled  with  these  disinte- 
grating red  cells  there  are  a  few  partially  broken-u)i  lymphoid  (!ells. 
There  are  also  quite  a  number  of  necrotic  epithelial  cells,  but  they 
are  distinsruished  onh-  l)y  their  positions,  since  they  have  all   K)st 
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the  ch:ir:u-tevi.stic.s  of  the  normal  cells.  At  some  points  small  par- 
ticles of  mucus  arc  found,  i)ut  the  amount  of  this  substance  is  very 
small.  Throntj^hout  this  material  there  are  varying  numbers  of 
bacteria.  Immediately  beneath  this  granular  layer,  but  separated 
from  it  by  no  well-marked  line  of  demarcation,  are  the  tissues  of 
the  mucosa.  Where  in  contact  with  the  granular  material  the 
tissues  are  universally  acidophilic,  and  are  evidently  completely 
necrotic,  but  they  still  preserve  enough  of  their  morphologic  pecu- 
liarities to  permit  recognition.  Passing  down  into  the  mucosa  the 
necrotic  tissues  gradually  give  way  to  more  or  less  normal  struc- 
tures. In  these  situations  the  epithelial  cells  of  the  crypts  show 
everywhere  marked  degenerative  changes,  but  notwithstanding 
this  present  a  certain  degree  of  resemblance  to  the  normal  cells  in 
their  morphologic  and  staining  peculiarities.  These  cells  lie  singly 
or,  much  more  commonly,  in  clumps.  When  examined  with  high 
powers  it  is  fouud  that  they  are  exceedingly  irregular  in  form, 
some  being  spindle-shaped,  others  oval,  and  still  others  rounded  ; 
the  rounded  ones  are  especially  common.  In  some  situations  they 
present  a  very  irregular  appearance,  which  is  evidently  the  result 
of  necrotic  changes  in  and  subsequent  rupture  of  the  capsules  of 
the  cells.  The  protoplasm  of  the  cells  is  generally  acidophilic, 
though  in  many  instances  the  entire  cell  is  so  intensely  basophilic 
that  it  is  impossible  to  make  out  the  nucleus.  With  high  powers 
the  protoplasm  of  all  the  cells  appear  granular,  but  this  is  much 
more  marked  in  the  cells  the  protoplasm  of  which  still  exhibits 
more  or  less  affinity  for  basic  dyes.  Many  of  the  cells  contain 
small  vacuoles.  Small  granules  of  mucin  are  frequently  present 
within  the  protoplasm  of  these  cells.  A  great  number  of  the  cells 
have  lost  their  nuclei,  and  even  in  those  in  which  the  nuclei  are 
still  perceptible  they,  as  a  rule,  exhibit  alterations.  The  nuclei 
often  lie  at  the  sides  of  the  cells,  and  either  stain  very  poorly  or 
with  unusual  intensity.  In  the  former  case  they  preserve  their 
form  and  usual  size  and  even  exhibit  poorly  stained  but  still  quite 
distinct  particles  of  chromatin  arranged  around  the  inner  borders 
of  the  nuclear  membranes  ;  in  these  cases  the  nucleoli  are  usually 
very  distinct.  These  cells  commonly  contain  granules  that  give 
the  mucin  reaction.  The  cells  with  deeply  staining  nuclei  are 
not  so  numerous  as  those  just  described,  are  rounded  or  oblong  in 
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form,  iiiul  tliov  are  usually  crowded  together  in  the  centres  of  the 
lumina  of  the  eryi)ts.  The  protoplasm  of  these  cells  is  moi'e  in- 
tcusclv  acidophilic  and  decidedly  more  homogeneous  than  that  of 
the  cells  with  the  faintly  staining  nuclei.  Within  their  protoplasm 
small  granules  are  sometimes  present,  but  not  so  often  as  in  the 
other  cells.  The  nuclei  are  smaller  than  those  of  the  cells  first 
described,  measuring  usually  about  3.5/i  in  diameter.  They  are 
unusually  rounded,  but  are  often  oblong  or  irregular  in  form,  and 
sometimes  appear  to  be  fragmented.  These  nuclei  stain  intensely 
with  all  nuclear  dyes,  and  appear  almost  homogeneous  throughout. 
They  contain  no  nucleoli.  In  sections  stained  in  some  ways  there 
are  often  seen  pale,  rounded  areas  surrounding  these  masses  of 
chromatin,  the  nuclear  membrane  being  under  these  circumstances 
entirely  absent.  Tiie  foregoing  description  applies  to  the  necks 
of  the  crypts 

Deeper  down  in  the  l)odies  of  the  glands  the  condition  of  the 
epithelium  is  in  general  much  the  same  as  nearer  the  surface. 
Indeed,  it  may  be  said  that  there  is  no  difference  other  than  one 
of  degree.  The  epithelial  cells  are  invariably  loosened  from  their 
basement  membranes,  but  not  infrequently  reniaiu  attaclied  to  each 
other  in  the  same  relatlv-e  positions  as  in  health.  Under  these 
(urcumstauces  the  protoplasm  is  not  quite  so  basophilic  as  that  of 
the  normal  cells,  and  the  nuclei  stain  somewhat  feebly,  but  the 
cells  are  otherwise  normal.  Internal  to  this  layer  of  cells,  and 
usually  entirely  filling  the  lumina  of  the  crypts,  are  masses  of 
cells  with  strongly  marked  acidophilic  protoplasm  and  deeply 
staining  nuclei,  such  as  have  been  desci-ibed  in  speaking  of  the 
changes  in  the  necks  of  the  glands.  These  cells  do  not  contain 
nuicin  granules  so  often  as  those  that  lie  in  the  necks  of  the 
crypts,  but  enough  of  this  substance  is  present  to  make  it  quite 
conspicuous  in  properly  stained  sections.  There  is  also  ranch  free 
mucus  among  the  cells.  Tiiis  mucin  formation  is  of  considerable 
interest,  since  it  is  rarely  elaborated  in  the  l)odies  of  the  glands  in 
health. 

The  elastic  tissue  composing  the  basement  membranes  upon 
which  the  epithelial  cells  rest  is  not  greatly  altered  except  along 
the  free  surface  of  the  intestine,  where,  as  the  result  of  the  super- 
ficial ulceration,  it  has  entirely  disappeared.     In  the  upper  portion 


p  r.  A  T  E    XI. 


Specimen  from  about  the  middle  portion  of  the  large  intestine  of  a  dog  that 
had  received  12  c.c.  of  the  fluid  extract  of  colchicum  about  fifty-six  hours  and  a 
like  quantity  about  twelve  hours  before  death  occurred.  The  tissues  were  fixed 
in  Bensley's  solution  and  stained  with  hasmalum  and  eosin.  Beck  ]  inch,  Oc.  1 
inch.  o.  Mucosa,  showing  necrosis  of  its  free  surface,  desquamation  of  the  epi- 
thelial cells  of  the  lower  portions  of  the  crypts  (p),  and  hemorrhages  into  the 
intervening  tissues  (/ ).  6.  Muscularis  mucosa;,  c.  Submucosa.  d.  Circular 
muscular  layer,     e.  Longitudinal  muscular  layer.     (Exp.  II. ) 
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of  the  crypts  it  docs  not  stain  well,  but  lower  down  no  alteration 
is,  as  a  rule,  apparent.  It  is  noteworthy  that  the  neighboring 
fibres  of  collagenous  tissue  are  better  preserved  than  those  com- 
posed of  elastin. 

Between  the  crypts  marked  alterations  are  observed.  The 
tissues  are  greatly  swollen  as  a  result  of  the  increase  in  the 
cellular  constituents  of  the  parts,  collection  of  fluid  in  the  lym- 
phatics, and  enormous  dilatation  of  the  bloodvessels.  On  the 
free  surface  of  the  intestine,  and  extending  downward  for  a 
considerable  distance,  the  tissues  are  in  a  state  of  necrosis  ;  the 
nuclei  no  longer  take  the  basic  stain,  but,  along  with  the  other 
structures,  exhibit  acidophilic  affinities.  Into  this  mass  of  broken- 
down  tissue  the  dilated  bloodvessels  extend,  and  their  walls 
also  becoming  necrotic  and  giving  way,  the  blood  is  poured 
directly  into  the  diseased  areas ;  as  a  consequence  of  this  a 
great  many  red  blood  cells  are  found  in  these  situations.  These 
dilated  l^loodvessels  are  most  numerous  in  the  convex  portions 
of  the  rugae.  From  the  necrotic  tissues  it  is  obvious  that 
the  blood  can  easily  find  its  way  to  the  free  surface  of  the 
intestine,  where,  as  already  mentioned,  it  is  present  in  considerable 
quantities. 

Passing  downward  toward  the  muscularis  mucosae  the  necrotic 
changes  become  less  and  less  marked,  but  do  not  entirely  cease 
until  this  coat  is  reached ;  around  the  bases  of  the  crypts  the 
change  is  very  slight.  Between  the  crypts  numerous  cells  are 
found  in  the  tissues  ;  for  the  most  part  these  are  the  larger  phago- 
cytes of  Metschnikoff  (epithelioid  cells),  but  mixed  with  them  are 
numerous  lymphoid  cells,  a  few  polymorphonuclear  leucocytes,  and 
connective  tissue  cells.  At  these  points  there  is  also  much  nuclear 
disintegration,  as  is  shown  by  numerous  nuclear  fragments  and 
much  granular,  amorphous  material.  Alterations  of  a  similar 
kind,  but  of  not  quite  so  marked  a  character,  are  found  between 
the  bases  of  the  crypts  and  the  muscularis.  A  very  curious  feature 
of  the  change  here  is  the  absence  of  mucinoblasts  ;  in  the  normal 
intestine  they  are  present  between  the  crypts  in  enormous  num- 
bers, but  a  careful  search  has  failed  to  reveal  the  presence  of  a 
single  one  of  these  cells  in  the  tissues  examined. 

The  muscularis  mucosse  is  slightly  swollen,  but  no  other  change 
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is  ubservt'il.  The  elastio  tissue  iu't\\i)ri<  of  tliis  lavor  seems  entirely 
normal. 

The  sulmiiicosii  is  slightly  swollen.  There  is  here  also  a  re- 
markable decrease  iu  the  number  of  mucinoblasts,  there  being 
.scarcely  any  of  them  remaining  in  the  tissues.  Immediately  be- 
neath the  muscularis  there  are  considerable  collections  of  lymphoid 
cells  and  a  few  polymorphonuclear  leucocytes  iu  the  tissues  of  tiic 
submucosa,  these  usually  lying  arouud  the  smaller  bloodvessels. 
In  these  situations  there  is  often  considerable  cellular  fragmenta- 
tion, the  connective  tissue  cells  seeming  especially  to  suffer.  The 
collagenous  tissue  of  the  submucosa  has  not  ap|)arently  undergone 
any  alteration,  but  the  elastin  does  not  universally  stain  in  a  per- 
fectly normal  manner ;  the  external  elastic  lamina  of  the  smaller 
arteries  have  suffered  most.  The  epithelial  cells  lining  tlie  inner 
coats  of  the  bloodvessels  are  swollen,  ^^'he^•e  lymph  nodes  are 
present  some  of  their  cells  always  exhibit  fragmentation,  and  there 
are  numerous  large  phagocytes  in  the  lynipii  channels  in  and  around 
them. 

The  circular  muscular  coat  is  markedly  swollen  ;  for  the  most 
part  the  individual  fibres  can  be  seen  to  be  much  further  sepa- 
rated than  they  are  in  health,  but  scattered  throughout  this  layer 
there  are  irregularly  shaped  collections  of  fibres  that  preserve  their 
normal  relation  to  each  other.  Especially  under  low  powers  the 
appearances  that  result  from  this  condition  iu  transverse  sections 
are  very  striking.  The  elastic  tissue  network  between  the  filyres 
is  little  if  any  altered. 

The  longitudinal  muscular  coat  presents  the  same  alterations 
that  are  shown  in  the  circular  layer,  hut  differ  in  that  they  are 
never  so  marked. 

The  subserous  and  serous  coats  aiv  normal. 

ExPEKiMEXT  III.     Duration,  about  six  and  a  half  days. 

Subacute  changes  in  the  large  intestine  resulting  from  the 
administration  of  colchicum. 

To  a  dog  weighing  7  kg.,  4  c.c;.  of  the  fluid  extract  of  colchicum 
were  given  by  the  stomach  every  two  days  luitil  the  animal  had 
received   four  doses  ;  it  died  during  the  night  following  the  last 
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•dose.  After  the  lulniinistratiou  of  tlie  drug  diarrluea  set  in,  the 
dog  presented  unmistakable  evidence  of  being  quite  siei<,  and  after 
each  succeeding  dose  grew  worse  until  death  resulted.  No  blood 
was  ever  observed  in  the  stools  of  the  animal,  but  there  was  much 
mucus. 

On  post-mortem  examination  the  large  intestine  was  found  to 
be  contraeted,  very  pale  externally,  and  almost  entirely  empty. 
The  mucosa  showed  but  little  change  in  the  upper  portion  of  the 
gut,  but  lower  down  was  distinctly  reddened  ;  the  change,  as 
usual,  was  found  most  pronounced  on  the  tops  of  the  rugae.  The 
small  intestine  showed  similar  alterations,  but  the  condition  was 
by  no  means  so  marked  as  in  the  large  gut. 

Sections  prepared  for  microscopic  examination  shovr  no  change 
to  the  unaided  eye.  On  microscopic  examination  it  is  found  that 
the  surface  epithelium  has  been  entirely  eroded  away,  and,  in  some 
situations,  its  place  is  occupied  by  a  thin  layer  of  mucus  and 
necrotic  material.  The  epithelium  of  the  entire  crypts  shows 
more  or  less  catarrhal  change.  This,  as  might  be  expected,  is 
most  marked  in  the  upper  two-thirds  of  these  glands,  where  the 
changes  are  universally  quite  severe.  In  these  situations  the 
cells  are  frequently  detached  from  their  basement  membranes 
and  lie  singly  or  in  clusters  in  the  lumina  of  the  crypts  ;  they 
are  rounded,  oval,  or  irregular  in  form,  their  protoplasm  is  in- 
tensely acidophilic,  and  quite  frequently  the  nuclei  no  longer 
stain  with  basic  dyes.  In  some  instances  the  nuclei  show  marked 
alterations,  but  in  others  they  appear  smaller  than  normal,  are 
surrounded  by  no  nuclear  membrane,  and  are  intensely  baso- 
philic ;  this  last  characteristic  is,  when  present  at  all,  so  pro- 
nounced that  the  nuclei  appear  perfectly  homogeneous  throughout. 
In  some  cases  the  cellular  membrane  has  ruptured,  and  the  cells 
are  evidently  in  var3'ing  stages  of  disintegration.  When  stained 
properly  these  cells  invariably  give  more  or  less  pronounced  mucin 
reaction,  and  mucin  is  found  between  them.  Xot  infrequently 
there  are  present  toward  the  free  ends  of  the  crypts  small,  oval- 
shaped,  cystic  dilatations  varying  very  much  in  size,  some  being 
but  little  larger  than  the  crypts  and  others  having  diameters  two 
or  three  times  as  great.  In  the  centres  of  these  crypts  there  are 
collections  of  cells  with  deeply  staining  nnclei  and  intensely  acido- 
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pliilio  protoplasm  that  exliihits  the  niuciu  reaction.  Tliesc  cells  iu 
every  way  resemble  those  already  referred  to  as  being  frequently 
present  in  the  uudilated  crypts.  Between  these  cells  more  or  less 
free  mucus  is  invariably  found.  Surroundiuii'  these  masses  of 
cells  there  is  always  a  distinct  layer  of  ueariy  normal  epitheliiuii, 
but  this  is  usually  detached  from  the  basement  membrane.  The 
cells  found  in  these  cysts  in  every  way  resemble  those  that  occur 
in  the  crvi>ts  iu  the  more  acute  changes  resulting  from  col- 
chicum. 

In  the  deeper  portions  of  the  glands  the  epithelial  cells  very 
generally  remain  attached  to  their  basement  membranes,  but  the 
vast  majority  of  them  exhibit  the  mucin  reaction,  (iuite  a  num- 
ber of  these  cells  have,  however,  degenerated,  and,  under  these 
circumstances,  they  exhibit  the  usual  change — /.  c,  the  cells  are 
extremely  irregular  in  form,  their  protoplasm  is  unusually  acido- 
philic, and  their  nuclei  stain  feebly  or  not  at  all  with  basic  dyes. 
Occasionally  there  are  also  seen  rounded  or  oval  cells,  with  in- 
tensely acidophilic  protoplasm  and  small,  deeply  staining  nuclei ; 
here,  as  elsewhere,  these  cells  always  lie  loosely  iu  the  lumiua  of 
the  crypts. 

In  the  upper  jjortion  of  the  crypts,  where  the  catarrhal  changes 
are  most  marked,  the  elastic  basemeut  membraues  do  not  take  the 
stain  well,  evidently  being  in  a  degenerate  condition. 

The  supporting  structures  that  lie  between  the  crypts  show  but 
little  change  except  at  the  free  surface  of  the  gut,  where,  as  has 
been  before  stated,  the  desquamation  of  the  epithelium  has  left 
them  entirely  exposed  where  not  covered  by  mucus.  The  tissues 
are  somewhat  swollen  as  the  result  of  the  dilatation  of  the  lymph 
vessels,  and  always  show  a  mild  degree  of  degenerative  change. 
There  are  present  here  many  large  phagocytes,  quite  a  numljer 
of  connective  tissue  cells,  and  a  few  lymphoid  cells.  Along  the 
free  surface  of  the  intestine  the  protoplasm  of  these  cells  is  abnor- 
mallv  acidophilic,  and  the  nuclei  are  often  fragmented  and  do  not 
stain  well.  The  collagenous  tissues  of  the  same  regions  are  gran- 
ular and  are  universally  acidophilic,  but  are  much  less  altered 
than  the  neighi)oring  elastic  tissues.  The  tissues  here  frequently 
contain  small  bacilli  that  appear  to  belong  to  the  colon  group. 
The  bloodvessels  are  contracted  and  contain  but  little  blood.     All 
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through  the  upper  portion  of  the  mucosa  there  is  the  same  re- 
markable absence  of  mucinoblasts  observed  in  the  previous  case. 
The  tissues  between  the  bases  of  the  crypts  show  no  change,  with 
the  exception  that  the  mucinoblasts  have  almost  entirely  disap- 
peared, and  the  few  that  still  remain  ai-e  small,  ill-formed,  and 
do  not  give  the  mucin  reaction  distinctly.  The  fibres  of  the 
muscularis  mucosse  are  pushed  apart  by  fluids  that  have  collected 
in  the  parts,  but  further  than  this  there  are  no  changes. 

The  subniucosa  is  slightly  swollen,  but  is  otherwise  normal. 

The  circular  muscular  coat  is  somewhat  swollen.  The  elastic 
network  shows  no  change. 

The  longitudinal  muscular  coat  is  also  somewhat  swollen,  but 
no  other  change  is  found. 

The  subserous  and  serous  coats  are  normal. 

Resume  of  the  Changes  that  are  Produced  in  the  Intestine  as 
the  Result  of  the  Administration  of  Colchicum. 

Acute.  (Twelve  hours.)  The  mucous  surface  of  the  intes- 
tine shows  here  and  there  dark  bluish-red  discoloration.s,  occur- 
ring principally  on  the  tops  of  the  rugae.  The  intestine  otherwi.se 
appears  normal. 

The  epithelium  that  lined  the  surface  of  the  intestine  in  health 
is  for  the  most  part  absent,  and  that  that  covered  the  mouths  and 
necks  of  the  crypts  has  in  many  instances  shed  off.  The  cells  of 
the  deeper  portions  of  the  crypts  present  slight  catarrhal  change, 
and  all  contain  more  or  less  mucin.  The  glands  are  considerably 
compressed  toward  their  free  ends,  which  is  the  result  of  the 
collection  of  fluids  and  cells  in  the  intervening  tissues. 

The  intcrglandular  tissues  contain  numerous  hemorrhagic  areas. 
The  pre-existing  cells,  as  well  as  tlie  red  blood  cells  that  have 
been  poured  into  the  parts,  generally  show  necrotic  changes. 
Mucinoblasts  are  very  numerous  and  quite  large ;  they  are  some- 
times found  in  the  lumina  of  tlic  crvpts. 

Changes  less  acute  than  the  preceding.  ( Fifty-six  hours. ) 
At  the  post-mortem  the  large  iutestiue  of  the  animal  was  found 
empty  and  the  mucous  surface  of  the  gut  was  very  red. 

On  microscopic  examination  the  surface  layer  of  epithelial  cells 
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was  found  t'litiroly  absent.  The  cells  have  likewise  shed  off  from 
the  mouths  and  necks  of  the  crypts,  and  frequently  lie  in  tiie 
openings  of  the  glands  in  varying  stages  of  disintegration.  lu 
the  bodies  and  bases  of  the  crypts  the  cells  are  swollen  and  irreg- 
ular in  form,  and  have  not  uncommonly  desquamated  ;  but  in 
these  situations,  even  when  not  attached  to  their  basement  mem- 
branes, they  generally  stain  in  practically  a  normal  way.  All  of 
the  ejjithelial  cells  found,  even  the  necrotic  cells  at  the  mouths 
of  the  crypts,  siiow  within  their  protoplasm  more  than  the  usual 
quantity  of  mucin. 

The  interglandular  substance  is  necrotic  on  its  free  surface,  and 
the  tissues  are  decidedly  swollen  somewhat  lower  down.  In  tiie 
latter  situations  the  bloodvessels  are  universally  enormously 
dilated  and  have  in  many  instances  ruptured,  witii  the  result 
that  quantities  of  blood  are  found  everywhere  in  the  tissues. 
There  are  no  changes  in  the  normal  cellular  constituents  of  the 
parts  further  than  that  mucinoblasts  are  entirely  absent.  There  are 
here  and  there  small  collections  of  polymorphonuclear  leucocytes. 

The  submucosa  is  slightly  swollen,  and  there  are  found  in  the 
Ivmph  spaces  here  and  there  a  few  polymorphonuclear  leucocytes. 

Subacute.  (Six  and  a  half  days.)  On  examination  the  in- 
testine was  found  empty  and  its  mucous  surface  generally  pale, 
though  over  the  lower  half  of  the  large  bowel  the  mucosa  was 
somewhat  redder  than  that  of  the  upper  portion  of  the  gut. 

On  microscopic  examination  the  surface  layer  of  epithelium  is 
found  to  have  entirely  disappeared,  and  the  cells  that  lined  the 
mouths  and  necks  of  the  crypts  have  likewise  desquamated. 
The  epithelial  cells  in  the  bodies  and  bases  of  the  crypts  are 
swollen  and  irregular  in  form,  and  in  some  instances  have  shed 
off  from  their  basement  membranes.  Almost  all  of  the  cells 
contain  mucin,  so  that  this  substance  is  evidently  being  formed 
in  more  than  the  usual  quantity. 

The  free  surface  of  the  interglandular  tissues  are  distinctly 
necrotic.  At  a  short  distance  below  the  surface  the  tissues  lying 
l)etween  the;  crypts  are  somewhat  swollen  as  a  result  of  the  pres- 
ence of  increased  quantities  of  fluids  in  the  parts.  The  blood- 
vessels, instead  of  being  dilated,  generally  ajjpear  to  be  somewhat 
contracted.      Mucinoblasts  are  almost  entirely  absent. 


CHAPTER    VI. 

EXPERIMENTS    TO    DETERMINE   THE    EFFECTS   PRODUCED 

BY   PURE  CARBOLIC  ACID  ON  THE  LARGE 

INTESTINES  OF   DOGS. 

ExPERiMEXT  I.     Duration,  between  twelve  and  twenty-four 
hours. 

Ox  February  (3,  1901,  at  11  a.m.,  10  c.c.  of  pure  carbolic  acid 
were  injected  into  the  large  intestine  of  a  medium-sized  dog.  On 
the  following  morning  the  animal  was  found  dead,  and  an  autopsy 
was  at  once  made. 

On  examination  the  lower  half  of  the  iutestiue  was  found  to 
contain  a  small  quantity  of  fecal  matter.  The  walls  of  the  gut 
in  this  situation  were  thickened,  and  they  were  so  stiff  that  it 
required  some  little  force  to  push  them  together  before  the  viscus 
was  cut  open.  The  mucosa  was  of  a  grayish-red  color  and  pre- 
sented the  appearance  of  superficial  ulceration.  The  rugse  were 
not  numerous,  nor  were  they  very  promiuent ;  the  mucosa  covering 
them  presented  an  appearance  in  every  way  similar  to  that  of  the 
neighboring  portions  of  the  gut. 

On  microscopic  examination  it  was  found  that  the  epithelium 
that  covered  the  surface  of  the  intestine  and  the  tissues  that  lay 
immediately  beneath  have  entirely  disappeared,  there  being  in 
their  stead  a  mass  of  granular  material  containing  much  mucus. 
The  epithelial  cells  lining  the  mouths  of  the  crypts  have  likewise 
in  some  instances  disintegrated  and  disappeared,  but  the  tissues 
intervening  between  these  poi'tions  of  the  glands,  though  greatly 
degenerate,  are  still  present  in  tlieir  normal  situations.  The 
cells  lining  the  necks  of  the  crypts  are  generally  still  attached  to 
their  basement  membranes,  and,  without  exception,  their  proto- 
plasm is  almost  entirely  made  up  of  mucin.  Those  parts  of  the 
protoplasm  of  the  cells  that  do  not  consist  of  mucin  are  finely  gran- 
ular and  take  ba.sic  stains  in  preference  to  acid  ones  ;  as  the  nuclei 
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are  visible  in  none  of  tlie  cells,  this  in  all  probability  is  the  result 
of  the  fact  that  they  have  disintegrated  and  the  nuclear  substance 
has  been  diffused  into  the  surrounding  in'oto|)lasm.  The  cells 
lining  the  bodies  of  the  glands  show  no  alteration  further  than 
that  their  protoplasm  is  made  up  almost  entirely  of  mucin.  The 
epithelial  cells  lying  in  the  basal  portions  of  the  glands  appear 
much  shorter  than  normal,  and  the  protoi)lasm  toward  the  free 
ends  of  the  cells  is  invariably  filled  with  mucin.  In  every  in- 
stance the  crypts  ai'e  completely  filled  with  masses  of  mucus,  this 
substance  being  very  largely  present  even  in  the  basal  portion  of  the 
lumina  of  the  crypts.  In  the  deeper  portions  of  the  glands  the 
protoplasm  of  the  epithelial  cells  seem  to  have  undergone  a  mucin 
transformation,  and  in  most  instances  the  cells  have  ruptui'cd — 
which  would  account  for  the  fact  that  the  cells  appear  much 
shorter  in  the  situations  referred  to  than  they  are  found  in  health. 
In  the  regions  most  diseased  the  basement  membranes  of  the  crypts 
no  longer  take  their  specific  stains  and  cannot  he  made  out  with 
certainty. 

As  has  already  been  remarked,  the  superficial  portions  of  the 
interglaudular  substance  projects  into  the  lumen  of  the  gut,  the 
epithelial  cells  normally  covering  these  structures  having  entirely 
sloughed  away.  Of  those  that  are  normally  present  the  only  struc- 
tures that  still  remain  in  this  area  are  the  bands  of  collagenous 
tissue,  between  which  there  is  present  a  granular  debris  that  has 
resulted  from  the  destruction  of  the  pre-existing  cells  and  of  the 
red  blood-corpuscles  that  have  emigrated  into  the  part.  The 
tissues  here,  as  a  rule,  are  slightly  basophilic ;  this  appears  to 
have  been  the  result  of  the  disintegration  of  the  pre-existing 
cells  of  the  part  and  the  diffusion  of  the  chromatin  that  was 
contained  within  them  into  the  surrounding  tissues.  Deeper 
down  between  the  necks  and  bodies  of  the  glands  the  tissues  are 
considerably  swollen,  this  being  due  to  the  rupture  of  the  blood- 
vessels and  to  the  effusion  of  blood  into  the  surrounding  tissues. 
The  red  blood  cells  composing  these  ecchymotic  ai-eas  have  uni- 
versally undergone  degenerative  change,  and  tiiere  remains  noth- 
ing except  a  granular  debris  representing  them.  As  a  result  of 
this  the  tissues  stain  in  an  almost  uniform  manner  with  acid  dyes, 
the  granular  dt'bris   resulting  from  the  disintegratinn  of  the  red 


Specimen  from  about  the  middle  [■oiti,,n  ••(  tin-  laiye  intestine  of  a  dog  into 
which  10  c.c.  of  pure  carbolic  acid  had  been  injected  from  twelve  to  twenty-four 
hours  before  the  death  of  the  animal.  The  tissues  were  fixed  in  Bensley's  solu- 
tion and  stained  with  ha-malum,  mueh;eniatein,  and  picric  acid.  Becli  1  inch, 
Oc.  1  inch.  «.  Mucosa,  showing  all  of  the  crypts  filled  with  mucin,  and  the  in- 
tervening substance  swollen  and  more  or  less  necrotic.  6.  Muscularis  mucosa?, 
the  tissues  of  which  stain  very  badly,  c.  Submucosa,  the  tissue?  of  which  also 
refuse  to  take  the  stain  in  the  usual  way.  <L  Circular  muscular  layer,  i:  Longi- 
tudinal muscular  layer.      (  Exp.  I.  ) 
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hlood  colls  ;iiul  tlic  coUuficnous  tissue  being  colored  almost  exactly 
alike.  In  specimens  prepared  by  \'an  Gieson's  method  the  struc- 
tures found  in  these  situations  are  dyed  a  reddish-yellow  hue, 
the  bauds  of  collagenous  tissue  being  no  longer  colored  of  the  in- 
tense red  color  which  they  assume  under  normal  conditions  when 
stained  in  this  way.  In  the  interstices  of  the  tissues  there  are 
quite  a  number  of  lymphoid  cells,  pseudoplasma  cells,  and  a  few 
polymorphonuclear  leucocytes,  none  of  which  stain  in  a  perfectly 
normal  way  ;  the  chromatin  in  the  nuclei  of  these  cells  seems  to 
have  been  diffused  through  their  protoplasm,  with  the  result  that 
the  entire  cells  show  in  all  of  their  parts  more  or  less  affinity  for 
basic  dyes,  and  the  nuclei  are  never  brought  out  in  a  precise  or 
clear  manner.  Mucinoblasts  ai'e  absent  not  only  from  the  inter- 
glandular  substance  here,  but  are  nowhere  found  within  the 
mucosa.  Passing  down  toward  the  bases  of  the  glands  the 
changes  in  the  tissues  gradually  become  less  marked,  there  is 
not  so  much  blood  effused  into  the  parts,  the  cells  stain  more  dis- 
tinctly, and  it  is  not  uucommon  to  find  bloodvessels  the  walls  of 
which  are  still  preserved,  though  they  are  enormously  dilated  and 
contain  thrombi  composed  of  •white  blood-corpuscles  and  disin- 
tegrating red  blood  cells.  Of  course,  as  a  I'esult  of  the  swelling 
which  has  occurred  between  the  crypts  these  structures  are  more 
or  less  compressed ;  but  this  is  not  so  markedly  the  case  as  one 
might  suppose,  for  they,  as  a  rule,  do  not  measure  less  than  60/^ 
in  diameter.  Changes  of  a  similar  kind  are  likewise  found  around 
the  basal  portions  of  the  glands,  but  they  are  not  altogether  so 
intense,  there  being  but  little  blood  in  the  tissues  here,  and  the 
ceils  that  are  present  stain  fairly  well. 

The  muscle  fibres  composing  the  muscularis  mucos*  have  in  a 
large  measure  disintegrated,  which  doubtless  explains  the  fact  that 
l)ut  few  rugie  were  found  on  the  surface  of  the  intestine  at  the 
time  that  the  post-mortem  was  made.  In  many  cases  the  forms 
of  the  muscle  fibres  are  in  a  measure  preserved,  but  in  all  instances 
in  the  regions  that  have  suffered  most  change  they  consist  of  a 
mass  of  acidophilic  granules,  and  their  nuclei  take  the  basic  stain 
l)ut  slightly  or  not  at  all.  Quite  as  commonly  the  cells  have 
entirely  broken  up  and  are  represented  by  a  mass  of  granular 
debris  lying  loosely  in  the  tissues.     The  elastic  tissue  network 
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of  this  layer  lias  likewise  disintegrated  and  no  longer  takes  its 
specific  stains. 

The  tissues  composing  that  layer  of  tlie  suhnuieosa  tliat  is  in 
contact  with  the  muscnlaris  mucosje  are  in  a  partially  degenerate 
condition.  The  elastic  tissue  fibrils  can  no  longer  be  detected, 
and  the  collagenous  tissue  bands  are  swollen,  and  when  staineil  by 
the  method  of  Van  Gieson  are,  like  the  tissues  lying  between  the 
crypts,  colored  reddish-yellow  instead  of  the  bright  i-ed  hue  which 
they  assume  under  normal  conditions  when  treated  in  this  way. 
The  nuclei  of  the  connective  tissue  cells  in  this  area  do  not  stain 
with  their  usual  intensity  with  basic  dyes.  No  mucinoblasts  are 
found  in  the  deeper  layers  in  any  of  the  parts  of  the  diseased 
tissues.  In  the  deeper  portions  of  the  submucosa  the  elastic  tissue 
and  collagenous  tissue  fibrils  stain  in  a  normal  way,  and  there 
appears  to  be  practically  no  change  in  the  tissues.  The  l)lood- 
vessels  in  all  parts  of  the  submucosa  ai'c  enormously  distended 
and  contain  thrombi  in  which  are  found  white  blood  cells  and 
many  disintegrating  red  blood-corpuscles  ;  no  fibrin  is  ever  found 
in  these  vessels.  The  walls  of  the  vessels  in  the  superficial  por- 
tions of  the  submucosa  stain  as  do  the  surrounding  tissues,  and 
have  evidently  undergone  decided  degenerative  change.  In  the 
deeper  portions  of  the  submucosa  the  walls  of  the  vessels  are  in- 
tact with  the  exception  only  that  the  epithelial  cells  lining  them 
have  shed  off,  exposing  the  elastic  tissue  basement  membranes 
beneath,  which  always  stain  in  a  normal  manner. 

No  changes  are  found  in  the  other  coats  of  the  intestine,  with 
the  exception  that  the  walls  of  the  bloodvessels  show  slight  altera- 
tion ;  the  lining  epithelial  cells  have  usually  shed  off  from  their 
basement  membranes,  and  may  even  be  found  lying  loosely  in  the 
lumina  of  the  vessels. 

Experiment   IT.     Pure   carbolic   acid.     Duration,  eighteen 
days. 

On  February  G,  1901,  2  v.m.  of  pun;  carl)olic  acid  were  injected 
into  the  rectum  of  a  large  dog.  The  animal  appeared  to  suffer  no 
ill  effects  as  the  result  of  the  administration  of  the  drug.  Injec- 
tions of  a  like  (juantity  of  the  acid  were  given  on  the  Stii,  lOth, 
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12th,  14th,  Kith,  ISth,  20th,  and  22d  of  February.  Thednjr  grew 
somewhat  tliinucr  during  the  course  of  the  treatment,  and  after 
the  acid  had  been  given  several  times  he  suffered  witli  diarrhcea  ; 
the  stools  contained  much  mucus  mixed  with  blood.  On  Feb- 
ruary 24,  1901,  the  animal  was  killed  with  chloroform,  and  an 
autopsy  was  at  once  made.  The  large  intestine  was  found  to  be 
practically  empty,  the  mucous  surface  of  the  lower  half  of  the 
gut  was  of  a  reddish-gray  color,  with  here  and  there  areas  that 
were  intensely  blood-stained.  The  mucosa  presented  the  appear- 
ance of  superficial  ulceration.  The  rugse  were  not  particularly 
numerous  in  the  area  showing  the  greatest  amount  of  alteration, 
but  somewhat  higher  up  these  elevations  were  very  prominent 
both  as  regards  number  and  size ;  the  mucous  membrane  covering 
their  apices  did  not  appear  more  greatly  affected  than  that  of  the 
surrounding  portions  of  the  intestine.  The  gut  was  decidedly 
swollen  in  the  affected  regions. 

On  microscopic  examination  varying  degrees  of  alteration  in 
the  mucosa  were  found,  evidently  depending  upon  whether  the 
parts  had  been  with  greater  or  less  frequency  subjected  to  the 
action  of  the  acid.  In  some  areas  the  only  changes  observed  are 
a  desquamation  of  the  epithelial  cells  that  normally  covered  the 
surface  of  the  intestine  and  slight  catarrhal  changes  of  the  epithe- 
lial lining  of  the  mouths  and  necks  of  the  crypts.  Under  such 
circumstances  there  are  generally  found  very  large  plugs  of  mucin 
in  tiie  mouths  of  the  crypts  that  in  every  way  resemble  those  found 
in  the  more  acute  process,  except  only  that  they  are  not,  as  a  rule, 
so  large.  The  cells  lying  in  the  deeper  portions  of  the  glands 
show  no  alterations  further  than  that  they  generally  contain  more 
mucin  than  is  usual  in  health.  These  masses  of  mucin  seem  to 
have  plugged  up  the  openings  of  the  crypts  in  some  instances, 
and  the  collection  of  secretion  beneath  has  caused  a  mild  degree  of 
dilatation  of  the  bodies  and  bases  of  the  glands ;  the  contents  of 
the  resulting  cysts  consist  of  a  small  amount  of  mucin,  inter- 
mingled with  which  there  is  much  granular  debris.  The  cells 
lining  these  cystic  dilatations  of  the  glands  show  but  little  altera- 
tion, the  only  change  observed  is  that  they  have  the  apjjearance 
of  being  somewhat  swollen.  While  the  deeper  portions  of  the 
crypts  are,  as  a  rule,  not  affected,  some  of  them  present  striking 
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catarrhal  clianjje.s,  this  liavinp;  gone  on  to  sncli  an  extent  in  a  few 
instaneed  that  the  ghinds  have  heen  entirely  stripped  of  their  epi- 
tlielinm.  It  is  of  interest  to  note  that  the  protoplasm  of  the  epithe- 
lial cells  in  and  around  the  diseased  areas  contain  a  great  many 
minute  granules  that  take  the  basic  stain  ;  these  granules  are  often 
present  in  such  numbers  that  the  cells  appear  of  an  almost  uni- 
form dark  color  after  staining  in  toluidiu-blue  and  eosin.  The 
basement  membranes  lying  beneath  the  catarrhal  epithelium,  as 
a  rule,  fail  to  take  their  specific  stains,  but  around  the  basal  por- 
tions of  the  glands  there  is  no  obvious  alteration  in  these  struc- 
tures. 

The  interglandular  substance  in  these  situations  is  decidedly 
swollen  as  a  result  of  the  presence  of  quantities  of  fluids  in  the 
parts.  Generally  there  is  a  notable  absence  of  the  cellular  con- 
stituents that  are  usually  found  in  these  situations,  the  cells 
appearing  to  have  been  carried  away  by  the  lymph  currents. 
This  change,  as  a  rule,  is  only  confined  to  the  supporting  struc- 
tures lying  between  the  mouths  and  necks  of  the  crypts,  but  in 
some  instances  almost  all  of  the  cells  that  originally  lay  between 
the  glands  have  disappeared.  Of  the  cells  that  still  remain  in  the 
parts  a  very  large  percentage  consists  of  muciuoblasts,  which  have 
evidently  increased  considerably  in  the  affected  region.  The  col- 
lagenous and  elastic  tissue  fibrils  show  no  change. 

The  tissues  lying  deeper  down  beneath  the  lesions  that  have 
just  been  described  show  no  alterations. 

In  some  situations  the  changes  are  of  a  more  pronounced  char- 
acter. Here  there  has  been  quite  a  degree  of  ulceration  of  the 
mucosa,  the  process  extending  to  a  variable  depth  into  the  tissues. 
The  surfaces  of  these  ulcerated  areas  are  composed  of  a  granular 
debris  resulting  from  the  destruction  of  the  pre-existing  tissues  of 
the  parts,  and  along  with  this  there  are  quite  a  number  of  poly- 
morphonuclear leucocytes  and  a  few  lymphoid  cells.  There  is 
no  clear  line  of  demarcation  between  the  partially  necrotic  tissues 
of  the  surface  and  the  normal  ones  that  lie  at  a  lower  level, 
as  they  merge  insensibly  into  each  other.  The  epithelial  cells 
that  line  the  remnants  of  the  glands  show  no  very  pronounced 
alteration  further  than  that  their  i)rotoplasm  is  somewhat  more 
l)asophilic   than   is   usual  ;    exceptionally,   they   exhibit   catarrhal 
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changes,  and  in  some  instances  have  entirely  shed  off  from  their 
basement  membranes.  The  intervening  supporting  tissues  are 
swollen  as  a  result  of  the  accumulation  of  fluids  and  the  dilata- 
tion of  the  bloodvessels,  and  of  the  accumulation  in  the  parts  of 
polymorphonuclear  leucocytes,  lymphoid  cells,  plasma  cells,  and 
quite  a  number  of  the  large  phagocytes  of  Metschnikoff. 

The  tissues  lying  beneath  these  lesions  show  alterations  de- 
pending upon  the  depth  to  which  the  ulceration  extends  ;  when 
the  changes  are  superficial  the  alterations,  as  a  rule,  do  not  ex- 
tend below  the  mucosa  ;  but  in  instances  where  they  pass  down- 
ward more  deei>ly  the  muscularis  mucosa?  is  in  some  cases  swollen, 
and  there  are  sometimes  found  between  the  muscle  fibres  small 
collections  of  polymorphonuclear  leucocytes ;  where  the  necrotic 
processes  are  quite  extensive  the  upper  layer  of  the  submucosa 
may  show  alterations  of  a  similar  kind. 

In  some  cases  the  entire  mucosa  has  been  destroyed,  though 
the  actual  ulceration  was  never  observed  to  extend  below  the 
muscularis  mucosie.  The  floors  of  such  ulcers  are  composed  of  a 
granular  debris,  intermingled  with  which  there  are  many  polymor- 
phonuclear leucocytes  and  lymphoid  cells.  In  the  neighboring 
partially  normal  tissues  there  are  numerous  polymorphonuclear 
leucocytes,  a  great  many  gigantic  muciuoblasts,  multitudes  of 
large  phagocytes  of  Metschnikoff,  and  a  few  lymphoid  and 
plasma  cells ;  the  connective  tissue  cells  that  originally  lay  in 
the  parts  have  for  the  most  part  disappeared.  These  changes 
extend  downward  through  the  muscularis  mucosae  into  the  outer 
layers  of  the  submucosa,  but,  becoming  gradually  less  marked, 
finally  cease  altogether  in  the  vicinity  of  the  circular  muscular 
coat.  Fibrin  is  never  found  in  the  diseased  areas,  nor  does  there 
appear  to  have  been  an  increase  in  the  collagenous  tissues.  On 
the  surfaces  of  the  ulcers  both  the  collagenous  and  elastic  tissue 
fibrils  fail  to  take  the  stain  in  a  normal  way,  but  lower  down  they 
present  no  alteration.  It  is  noteworthy  that  the  newly-formed 
epithelium  has  partially  grown  over  the  surfaces  of  the  ulcerated 
areas  in  many  instances  ;  these  recently  formed  epithelial  cells  are 
large  and  quite  tall  near  the  points  where  they  come  in  contact 
with  the  epithelium  of  the  surrounding  normal  tissues,  but  as  they 
grow  away  over  the  diseased  surface  they  become  smaller  and 


122  CHANGES  IN  LARGE  INTESTINES  OF  DOGS. 

smaller,  and  finally  terminate  iu  mimito,  flattened  cells  at  a 
greater  or  less  distance  from  the  edges  of  the  ulcers.  These 
colls  often  contain  mucin,  and  mitoses  arc  sometimes  observed 
witiiin  them. 

From  the  preceding  deseriptiou  it  will  be  seen  that  there 
result  iu  the  tissues,  from  the  repeated  application  of  carbolic 
acid,  changes  closely  simulating  those  that  are  found  in  the  bowel 
in  the  subacute  forms  of  amcebit^  dysentery. 

No  changes  are  observed  in  the  other  coats  of  the  intestine. 

Resume  of  the  Changes  Produced  by  Carbolic  Acid. 

Acute.  (Twenty-four  hours.)  At  the  necropsy  the  gut  was 
found  to  be  dei'idedly  thickened  and  much  stiffer  than  usual. 
The  mucosa  presented  the  appearance  of  superficial  ulceration. 

On  microscopic  examination  it  is  found  that  the  superficial 
epithelium  and  that  lining  the  mouths  of  the  crypts  has  entirely 
disappeared.  The  epithelial  cells  lying  in  the  lower  portions  of 
the  glands  still  line  their  basement  membranes  in  the  normal  way  ; 
but  they  have  within  them,  without  exception,  great  masses  of 
mucin.  The  lumina  of  the  crypts  are  in  all  instances  likewise 
completely  filled  with  this  substance. 

The  interglandular  tissues  contain  great  cpiantities  of  I)lood, 
the  cells  of  which  have  entirely  disintegrated.  The  granular 
debris  that  results  from  the  breaking  up  of  the  red  blood  cells  is 
present  in  such  quantities  that  none  of  the  pre-existing  tissues  of 
the  parts  can  he  made  out. 

The  muscle  fibres  of  the  elastic  tissues  constituting  the  muscu- 
laris  mu('0S£e  show  pronounced  degenerative  change. 

The  connective  tissues  of  the  submucosa  do  not  stain  well,  and 
they  are  evidently  in  a  more  or  less  degenerate  state.  The  blood- 
vessels iu  this  coat  are  greatly  dilated  and  are  not  uncommonly 
thrombosed.  The  walls  of  these  vessels  likewise  show  degenera- 
tive change.  No  mucinoblasts  are  found  in  any  jiart  of  tiie  intes- 
tinal wall. 

Chronic.  (Eighteen  days.)  On  post-mortem  examination  the 
walls  of  the  lower  portions  of  the  large  intestine  were  found  de- 
cidedly swollen,  and  the  mucosa  was  somewhat  redder  than  usual. 
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Microscopic  cxaminatiou  sliows  that  the  ciiangcs  in  the  intes- 
tine vary  very  niucli  in  different  situations.  In  some  cases  there 
are  only  sliirht  catarrhal  alterations,  but  it  is  noteworthy  that 
there  is  a  greatly  increased  amount  of  mucin  being  formed  in  all 
instances.  The  epithelial  cells,  even  %diere  otherwise  normal, 
appear  nnusually  basophilic.  The  basement  membranes  upon 
which  these  cells  lie  do  not  stain  well. 

The  interglaudular  tissues  here  are  decidedly  swollen  as  the 
result  of  the  presence  of  fluids.  The  tissues  contain  an  unusual 
number  of  mucinoblasts. 

In  some  cases  there  is  actual  ulceration  of  the  mucosa,  which 
extends  to  a  much  greater  depth  in  some  situations  than  in  others. 
In  these  areas  the  epithelial  cells  lining  the  remnants  of  the  crypts 
show  comparatively  little  change,  but  the  intervening  tissues  arc 
generally  swollen  and  contain,  in  addition  to  fluids,  many  poly- 
morphonuclear leucocytes,  lymphoid  cells,  plasma  cells,  and  large 
phagocytes  of  ]Metschnikoff.  The  bloodvessels  here  are  decidedly 
dilated. 

In  some  instances  the  ulceration  extends  down  into  the  mus- 
cularis  mucosa?,  the  fibres  of  which  are  decidedly  granular  and  are 
frequently  pushed  apart  by  collections  of  polymorphonuclear 
leucocytes.  Where  the  ulcers  are  old  newly-formed  epithelium 
has  grown  out  over  them  from  the  surrounding  epithelial  surface 
in  manv  instances. 


CHAPTER    VII. 

EXPERIMENTS  TO  DETERMINE  THE  EFFECTS  OF  SOLUTIONS 

OF  COPPER  SULPHATE  ON  THE  LARGE 

INTESTINES  OF  DOGS. 

Experiment  I.     Duration,  forty-eight  hours. 

To  a  dog  weighing  8  kg.,  4  gm.  of  copper  sulphate  dissolved 
in  50  c.c.  of  water  were  given  by  the  mouth.  The  dog  had  been 
previously  ana?sthetized,  so  that  the  drug  was  not  vomited. 
Twenty-four  hours  later  the  animal  frequently  vomited,  and  was 
evidently  quite  sick.  On  the  following  day — forty-eight  hours 
after  the  first  dose  was  given — 4  gm.  of  copper  sulphate  were 
again  administered  in  50  c.c.  of  water.  Notwithstanding  that 
a  part  of  this  was  vomited,  the  animal  shortly  after  passed  into  a 
state  of  collapse  and  died  in  an  hour  from  the  time  the  chemical 
was  given. 

A  post-mortem  was  at  once  made.  The  large  intestine  was 
found  practically  empty.  Its  mucosa  was  moderately  reddened, 
the  tops  of  the  rugse  showing,  as  usual,  the  greatest  degree  of 
change.  The  small  intestine  exhibited  a  similar  alteration,  but 
to  a  much  less  degree. 

Microscopic  sections  when  viewed  with  the  unaided  eye  show 
no  alteration. 

On  microscopic  examination  the  superficial  epithelial  layer  is 
found  very  generally  absent,  and,  taking  its  place,  there  is  an 
almost  uniform,  very  thin  layer  composed  largely  of  nuicus,  inter- 
mingled with  which  there  are  numerous  bacteria  and  some  granular 
debris.  Further  than  that  there  are  a  greater  number  of  muciu- 
hearing  cells  tiian  normal,  tlie  epithelial  cells  of  the  crypts  show 
no  change  exccj)t  immediately  at  their  mouths,  wliere,  occasionally, 
a  few  of  the  cells  have  desquamated.  There  are  about  the  usual 
number  of  mitotic  figures  in  the  Ijasal  cells. 

The  elastic  tissue  basement  membrane  is  not  greatlv  changed. 


I'  L  A  T  E    XIII. 


'.^^i«^^Sm^  ^.^-Ci*: 


Specimen  from  about  the  middle  portion  of  tlie  large  intestine  of  a  dog  that 
had  receired  by  the  mouth  a  solution  of  copper  sulphate  forty-eight  hours, 
twenty-four  hours,  and  again  one  hour  before  death  occurred.  The  ti.'^sues  were 
fixed  in  Bensley's  solution  and  stained  with  ha>malum,  much;eniatein,  and  picric 
acid.  Beck  ',  inch,  Oc.  1  inch.  a.  Mucosa,  upon  the  surface  of  whicli  there  is 
a  mass  of  mucin  containing  a  granular  debris  (  /),  and  between  the  crypts  there 
are  found  multitudes  of  free  red  cells,  many  large  phagocytes  and  a  few  poly- 
morphonuclear leucocytes,  b.  Muscularis  mucosse.  c  Submucosa.  </.  Circular 
muscular  layer,     f.   Longitudinal  muscular  laj-er.     (  Exp.  I.  I 
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but  takes  the  stain  badly  or  not  at  all  from  tlu'  middle  of  the 
crypts  outward  to  their  ends. 

Tlie  tissue  that  intervenes  between  the  crypts  is  alwut  as  often 
normal  as  otherwise,  but  in  some  situations,  especially  at  the 
apices  of  the  rug^,  shows  marked  alteration  ;  while  there  appears 
no  plausible  explanation  for  this  peculiarity  of  the  lesions  pro- 
duced by  copper  sulphate,  the  change  is  so  pronounce<l  and  of 
such  a  peculiar  kind  that  it  appears  to  be  entirely  characteristic. 
In  the  affected  regions  the  crypts  are  widely  separated  by  disinte- 
grated blood,  and,  in  addition  to  the  blood  cells,  there  are  found 
many  lymphoid  cells,  quite  a  number  of  pseudoplasma  cells,  and 
a  comparatively  large  number  of  phagocytes.  The  phagocytes 
contain  in  some  instances  nucleated  cells,  but  always  many 
necrotic  red  cells.  The  collagenous  tissue,  even  in  the  areas 
most  affected,  is  practically  normal ;  however,  in  .some  iustances 
it  takes  the  stain  poorly.  Xo  bloodvessels  can  be  made  out  in 
the  diseased  region.  The  changes  are  limited  almost  entirely  to 
the  outer  half  of  the  mucosa,  but  sometimes  extend  even  to  the 
muscularis  mucosfe. 

In  the  otherwise  healthy  regions  the  bloodvessels  sometimes 
rupture,  and  there  of  course  results  a  localized  area  of  hemor- 
rhage around  the  affected  vessel.  In  instances  where  this  change 
has  existed  for  quite  a  time  the  cells  found  in  and  around  the 
diseased  area  exhibit  similar  alterations  to  those  observed  in  the 
more  pronounced  lesions  just  described.  At  no  point  in  the 
mucosa  are  there  dilated  bloodvessels ;  indeed,  the  vessels,  if 
their  calibre  be  at  all  changed,  seem  smaller  and  less  conspicuous 
than  normal. 

The  mucinoblasts  have  entirely  disappeared  from  the  deeper  por- 
tions of  the  mucosa,  but  a  few  are  still  present  in  the  superficial 
regions  ;  these  cells  are,  however,  smaller  than  normal,  and  at  most 
contain  only  a  few  small  mucin  granules  clinging  to  their  nuclei. 

The  muscularis  mucosa?  is  entirely  normal. 

The  submucosa  is  normal,  with  the  exception  that  the  mucino- 
blasts are  diminished  in  number  and  are  smaller  than  the  cells  of 
a  like  kind  found  in  the  normal  intestine. 

The  muscular  coats  are  uormal. 

The  subserous  and  serous  coats  show  no  chang-e. 


126  CHAyOES  IN  LARGE  INTESTINES  OF  DOGS. 

Experiment  IT.     Duration,  about  seventy-five  hours. 

On  May  27,  1900,  ;it  !)  i>..m.,  4  gm.  of  cupper  .sulpliato  dis- 
solved in  50  c.c.  of  water  were  injected  into  the  rectum  of  a  dog 
weighing  6.5  kg. ;  before  the  drug  was  given  the  animal  was 
thoroughly  narcotized.  On  removing  the  rectal  tube  a  small 
quantity  of  the  copper  sulphate  solution  ran  out. 

On  the  following  morning  the  dog  could  not  be  induced  to  get 
up,  and  exhibited  every  evidence  of  being  very  sick.  On  May 
3()th,  at  8  P.M.,  the  injection  was  repeated.  The  animal  died 
during  the  night.  The  post-mortem  was  made  early  the  follow- 
ing nioi'ning. 

The  large  intestine  contained  a  considerable  quantity  of  a  dark 
brick-red  grumous  substance  that  appeared  to  consist  largely  of 
disintegrated  blood.  The  surface  of  the  intestine  is  of  precisely 
the  same  color  as  the  material  contained  within  it.  On  close  in- 
spection the  more  elevated  portions  are  found  to  be  somewhat 
darker  in  color  than  the  intervening  depressions. 

On  microscopic  examination  of  sections  of  the  diseased  intestine 
the  mucosa  is  found  to  be  entirely  destroyed,  but  here  and  there 
are  necrotic  masses  which,  from  their  situation,  are  evidently 
remains  of  the  structures  contained  in  this  layer. 

The  muscularis  mucosie  has  also,  in  most  instances,  entirely 
sloughed  away,  and  even  where  fragments  of  it  remain  the  tissues 
are  in  a  state  of  advanced  disintegration  ;  it  is  noteworthy  that 
the  elastic  tissue  network  of  this  coat  is  still  demonstrable  by  the 
method  of  Weigert.  These  various  necrotic  structures  take  the 
place  of  the  mucosa  and  form  a  sort  of  lining  for  the  intestine. 
The  submucosa  is  greatly  swollen,  partly  as  the  result  of  accu- 
mulations of  liquids  in  the  lymph  spaces  and,  to  an  even  greater 
extent,  of  an  enormous  collection  of  cells  in  the  same  situations. 
These  cells  are  present  in  greater  number  in  the  outer  layers  of 
the  submucosa,  just  beneath  the  sloughing  tissues  of  the  outer 
coats.  In  these  situations  many  bacteria  are  present,  and,  it  may 
l)e  added,  that  they  are  also  numerous  in  the  deeper  portions  of 
the  necrotic  tissues.  These  bacteria  are  present  in  such  numbers 
that  it  seems  highly  probable  that  they  are  responsible  for  a  part, 
at  least,  of  the  changes  that  are  present.    The  cellular  masses  that 
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make  up  the  great  hulk  of  the  tissues  in  tlie  outer  layer  of  the 
submucosa  are  made  up  of  a  great  uumbcr  of  lymphoid  cells,  many 
red  cells,  and  a  few  transitional  and  polymorphonuclear  leucocytes  ; 
the  leucocytes  are  apparently  not  present  in  greater  number  than 
would  be  warranted  by  the  hemorrhage  that  has  evidently  occurred 
in  the  parts,  and  the  process  cannot  therefore  be  regarded  as  being 
in  any  sense  a  suppurative  one.  In  this  part  of  the  submucosa 
the  fibrils  of  collagenous  tissue,  further  tlian  being  widely  sepa- 
rated from  each  other,  show  no  change ;  but  the  elastic  tissue 
stains  badly  in  many  situations,  and  appears  to  have  suffered 
more  than  the  neighboring  fibrous  structures.  The  bloodvessels 
are  here  always  thrombosed  and  contain  masses  of  disintegrating 
blood.  The  walls  of  the  vessels  show  marked  alterations  ;  in  most 
all  instances  the  epithelial  cells  have  desquamated,  the  internal 
and  external  lumina  stain  feebly,  and  the  muscle  fibres  are  swollen 
and  granular,  and  their  nuclei  take  basic  dyes  badly. 

Passing  deeper  into  the  submucosa  these  cells  rapidly  decrease 
in  number,  the  collagenous  fibres  are  not  as  widely  separated  from 
each  other,  the  elastic  tissue  stains  somewhat  better,  and  such 
marked  changes  on  the  walls  of  the  bloodvessels  are  no  longer 
observed.  However,  the  bloodvessels  are  not  entirely  normal, 
for  they  are  dilated  M'ith  blood,  and  degenerative  changes  in 
their  walls  may  be  still  seen  here  and  there ;  those  changes  are 
evidently  in  many  instances  sufficiently  great  to  permit  rupture 
of  the  vessel,  since  the  lymph  spaces  contain  considerable  quan- 
tities of  blood  in  many  localities.  These  localized  areas  of  rhexis 
in  every  way — barring  situation — resemble  those  that  have  been 
described  as  occurring  in  the  mucosa  in  the  milder  degenerative 
process  produced  by  copper  sulphate.  The  submucosa  mucino- 
blasts  have  entirely  disappeared. 

The  muscular  fibres  of  the  circular  coat  are  almost  universally 
considerably  separated  from  each  other  by  accumulations  between 
them  of  albuminous  fluids  and  a  few  lymphoid  cells.  The  fibres 
themselves  in  some  instances  appear  faintly  granular,  but  for  the 
most  part  show  no  alteration.  The  elastic  tissue  network  of  the 
layer  stains  poorly,  but  the  collagenous  tissues  appear  to  be  nor- 
mal.    The  bloodvessels  show  no  change. 

The  longitudinal  muscular  coat  shows  a  similar  swelling  be- 
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tweeu  the  fibres,  but  not  to  such  a  degree  as  was  found  in  tlie 
circular  hiyer,  and  the  elastic  tissue  stains  poorly.  No  further 
alteration  is  present. 

The  bloodvessels  of  the  subserous  coat  are  generally  dilated 
and  filled  with  blood,  but  their  walls  show  no  change  further 
than  that  the  elastic  layers  stain  badly. 

The  elastic  basement  niendiranes  of  the  serous  coat  stain  poorly, 
but  there  is  no  other  change  observed  in  this  layer. 

Xot  a  single  mucinoblast  was  found  in  any  part  of  the  intes- 
tinal walls  that  were  examined. 

Resume  of  the  Changes  Resulting  from  the  Administration  of 
Copper  Sulphate. 

Acute  changes  following  the  administration  of  the  drug  by 
the  mouth.  (Forty-eight  hours.)  On  post-mortem  examination 
the  large  intestine  of  the  dog  was  found  empty,  and  its  mucous 
surface  was  moderately  reddened. 

Microscopic  examination  showed  that  the  surface  epithelial 
cells  have  entirely  shed  off,  and  that  the  cells  lining  the  mouths 
of  the  crypts  have  likewise  desquamated.  The  cells  covering  the 
necks,  bodies,  and  bases  of  the  crypts  show  no  further  alteration 
than  that  mucin  is  present  in  uuusual  quantities  within  their  pro- 
toplasm. 

The  crypts,  as  a  rule,  are  compressed  and  widely  separated 
from  each  other  as  a  result  of  the  accumulation  in  the  intergland- 
ular  tissues  of  great  quantities  of  blood,  intermingled  with  which 
there  are  the  usual  cells  found  in  the  parts  and  many  large  j)hago-  ' 
cytes  ;  a  few  polymorphonuclear  leucocytes  are  also  found.  There 
are  still  a  few  mueinoblasts  present  in  this  area  ;  they  are  small 
and  contain  only  a  few  mucin  granules.  These  changes  arc  almost 
entirely  confined  to  the  outer  half  of  the  mucosa.  It  is  a  rather 
curious  fact  that  in  tlie  deeper  portions  of  this  coat  no  niiu-ino- 
blast-s  are  found. 

Acute  changes  following  rectal  injection  of  solution  of 
copper  sulphate.  (Seventy -five  hours.)  Ou  post-mortem  ex- 
amination the  large  gut  was  found  to  contain  a  considerable  quan- 
tity of  dark  brick-red,  grumoiis  material  resembling  disintegrated 
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blood.  The  surface  of  the  iutcsthie  is  practically  of  the  same  color 
as  the  peculiar  substance  just  referred  to. 

The  mucosa  is  almost  entirely  destroyed,  there  being  only  here 
and  there  small  masses  of  necrotic  tissue  in  which  it  is  possible  to 
recognize  some  of  the  structures  that  go  to  make  up  the  surface 
layer  of  the  intestine.  In  most  instances  the  rauscularis  mucosse 
is  also  destroyed. 

The  submucosa,  especially  that  part  of  it  just  below  the  mus- 
cularis  mucosse,  is  greatly  swollen  as  a  result  of  the  accumulation 
of  fluids  in  the  parts  and  of  an  enormous  amount  of  hemorrhage  ; 
there  are  quite  a  number  of  lymphoid  cells  scattered  through  the 
tissues  as  well  as  a  few  polymorphonuclear  leucocytes.  The 
bloodvessels  are,  without  exception,  thrombosed  within  this  area, 
and  contain  masses  of  disintegrated  blood.  The  epithelial  cells 
that  line  the  bloodvessels  have  generally  shed  off  from  their  base- 
ment membranes,  and  the  walls  in  addition  to  this  have  evidently 
suffered  considerably,  as  they  present  decided  evidences  of  necrotic 
change.  Alterations  similar  to  these  are  found  in  every  part  of 
the  submucosa,  but  in  the  deeper  portions  they  are  by  no  means  so 
marked. 

The  muscle  fibres  of  both  the  muscular  coats  are  more  or  less 
separated  from  each  other  by  the  accumulation  of  fluids,  and  there 
are  here  and  there  found  a  few  lymphoid  cells.  The  muscle  fibres 
themselves  present  practically  no  alteration. 

The  subserous  and  serous  coats  show  no  marked  changes. 

It  is  a  remarkable  fact  that  mucinoblasts  are  entirely  absent 
from  all  parts  of  the  intestinal  wall,  not  a  single  one  having  been 
found  in  any  of  the  numerous  sections  examined. 


CHAPTER    VIII. 

EXPERIMENTS  TO  DETERMINE  THE  EFFECTS  OF  REPEATED 

DOSES  OF  CALOMEL  GIVEN  BY  THE  MOUTH  ON 

THE  LARGE  INTESTINES  OF  DOGS. 

Experiment  I.     Duration,  about  four  and  a  half  days. 

On  iJfovember  13,  1900,  a  dog  weighing  7  kg.  was  given  0.."> 
gm.  of  mercurous  chloride  by  the  stomach,  and  on  the  following 
day  the  dose  was  repeated.  The  animal  suffered  witli  diarriuea, 
and  was  evidently  very  sicii  for  two  days  following.  On  Novem- 
ber 17th  a  like  amount  of  the  drug  was  again  administered.  Tlie 
dog  was  found  dead  on  the  following  morning. 

At  the  necropsy  the  entire  intestinal  tract  was  found  to  contain 
a  soft,  grumous  material  that  seemed  to  be  disorganized  blood. 
On  examination  the  mucosa  of  the  large  intestine  sliowed  Init  little 
alteration,  tliere  being  only  here  and  tliere  minute  reddened  areas 
over  its  surface  tiiat  are  usually,  as  in  almost  all  of  these  experi- 
mental inflammations,  most  marked  on  the  tops  of  the  rugfe.  The 
lower  part  of  tlie  large  intestine  has  suffered  somewhat  more  than 
the  upper  portion.  The  edges  of  the  ileoca^cal  valve  are  decidedly 
reddened,  this,  however,  being  most  marked  on  tlie  upper  side. 
The  mucosa  of  the  small  intestine  is  decidedly  reddened. 

On  microscopic  examination  the  surface  of  the  large  intestine 
is  found  almost  entirely  free  from  mucus,  but  in  some  situations 
small  masses  of  granular  debris  mixed  with  mucin  are  present. 
The  surface  epitiielium  has  universally  desquamated,  and  the  epi- 
thelial cells  lining  the  mouths  and  necks  of  the  crypts  have  also 
separated  from  their  basement  membranes. 

Quite  often  tlie  cells  in  the  mouths  of  the  crypts,  after  having 
been  loosened  from  their  basement  membranes,  have  been  dis- 
charged into  the  intestinal  tract  and  carried  away,  but  in  the 
majority  of  instances  they  still    remain    in    the    lumina  of    the 
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crypts,  clunipc'd  togctlier  in  .small,  irrogiilarly  slniped  masses. 
The  cells  in  the  necks  of  the  crypts  are,  as  a  rule,  still  attached 
to  their  basement  membranes,  but  in  a  certain  proportion  of  cases 
they  lie  loosely  in  the  lumina  of  the  glands,  and  in  some  instances 
form  clumps  such  as  have  been  described  as  occurring  in  the 
moutlis  of  the  crypts.  These  loose  cells  are  swollen,  granular, 
and  (juite  irregular  in  form  ;  but  their  nuclei  always  stain  practi- 
cally in  a  normal  manner,  and  their  protoplasm,  instead  of  exhib- 
iting the  usual  acidophilic  affinities  of  degenerating  cells,  often 
shows  a  decided  tendency  to  take  the  basic  stain  in  a  more  marked 
manner  than  in  health.  Within  the  protoplasm  of  these  cells  a 
faint  mucin  reaction  is  sometimes  obtained,  but  in  an  overwhelm- 
ing majority  of  instances  this  substance  is  not  found  within  them  ; 
this  condition  is  very  unusual,  as  in  almost  all  of  the  so-called 
catarrhal  inflammations  the  amount  of  mucin  is  greatly  increased, 
l)ut  in  this  instance  the  quantity  is  actually  much  less  than  in 
health.  Those  cells  that  still  remain  attached  to  the  basement 
membranes  in  the  necks  of  the  crypts  are  unusually  swollen,  and 
their  free  ends  often  appear  ragged,  showing  beyond  doubt  that 
necrotic  changes  have  already  begun  within  them  ;  these  cells, 
however,  stain  in  about  the  usual  way,  and,  like  those  that  have 
desquamated,  show  much  less  than  the  normal  amount  of  mucin 
within  their  protoplasm.  The  lumina  of  the  crypts  toward  their 
free  ends  are  usually  decreased  in  size  on  account  of  the  swelling 
in  the  intervening  connective  tissue.  The  cells  that  line  the 
lower  portions  and  bases  of  the  crypts  show  practically  no  altera- 
tion. The  only  observable  change  is  a  disposition  to  desquamate 
to  a  limited  extent,  and  the  amount  of  mucin  that  is  present 
within  them  is  certainly  somewhat  less  than  is  usually  seen  in 
the  normal  cells.  This  diminished  mucin  formation  is  likewise 
evidenced  by  the  fact  that  very  small  quantities  only  of  this 
substance,  and  in  many  instances  none  at  all,  are  found  within 
the  lumina  of  the  glands.  The  lymph  node  crypts  show  practi- 
cally no  alteration. 

The  basement  membranes  show  no  change. 

The  free  surface  of  the  tissues  intervening  between  the  crypts 
is  covered  by  finely  granular  material  in  which  there  are  many 
bacteria  ;  these  masses  of  granular  debris  evidently  represent  the 
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necrotic  cells  and  tissues  that  oriffinally  formed  the  outermost 
structures  iu  the  diseased  rofjions.  This  granular  materia!  stains 
with  acid  dyes,  as  a  rule,  but  there  are  many  particles  that  take 
the  basic  stain  with  more  or  less  intensity.  In  many  situations 
there  are  also  found  considerable  masses  of  blood  mixed  with  this 
granular  detritus  ;  the  red  blood  cells  in  these  masses  of  blood  are 
usually  swollen,  irregular  in  form,  and  in  many  instances  have 
partially  disintegrated.  Polymorphonuclear  leucocytes  in  varying 
stages  of  disintegration  always  occur  mixed  with  the  red  l)lood 
cells,  and  frequently  lie  embedded  in  the  masses  of  granular 
debris  in  situations  where  there  is  no  blood.  Here  and  there 
these  necrotic  changes  in  the  tissues  extend  downward  quite 
deeply,  involving  in  some  instances  as  much  as  the  outer  half  of 
the  mucosa.  Under  these  circumstances  all  of  the  tissues  iu  the 
affected  area  are  practically  destroyed,  the  crypts  are  no  longer 
recognizable,  and  the  intervening  connective  structures  have  lost 
all  resemblance  to  the  tissues  normally  found  in  these  situations. 
The  changes  that  are  present  lower  down  in  every  way  resemble 
those  that  have  been  described  as  occurring  where  the  necrotic 
process  only  involves  the  surface  of  the  mucosa.  Lower  down 
the  tissues  are  greatly  swollen  and  frequently  contain  ecchymotic 
areas.  The  fibrils  of  both  the  elastic  and  collngenous  tissue 
appear  to  be  swollen,  and  their  outlines  are  ill-defined ;  they  do 
not  react  to  their  specific  stains  in  the  normal  way.  Lying  be- 
tween the  fibrils  of  connective  tissue  there  are  numerous  cells. 
These  consist,  for  the  most  part,  of  lymphoid  cells  and  large, 
finely  developed  plasma  cells,  but  intermingled  with  them  there 
are  a  few  connective  tissue  cells  and  a  very  small  number  of 
mucinoblasts.  In  certain  situations  the  tissues  contain  great 
numbers  of  polymorphonuclear  leucocytes,  and  where  they  are 
])resent  they  so  largely  predominate  that  they  constitute  by  far 
the  greatest  number  of  cells  in  the  affected  area,  though  there 
are  always  found  a  few  lymphoid  and  i)lasnia  cells  intermingled 
with  them.  In  these  situations  there  are  many  widely  dilated 
bloodvessels,  filled  with  blood,  and  the  tissues  arc  even  much 
more  swollen  than  in  the  other  parts  of  the  mucosa.  In  some 
instances  this  process  has  gone  on  to  such  a  degree  that  the 
crypts  have  been  almost  squeezed   out    of  existence  as  a  result, 
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and  apiiear  ineri'ly  as  ouluiiins  of  cellts  between  the  swollen  con- 
iieetive  tissues.  .Vlthoujjh  carefully  examined  for,  no  bacteria 
were  found  in  these  situations.  In  those  parts  of  the  mucosa 
where  the  leucocytic  infiltration  is  not  so  marked  the  blood- 
vessels are  not  infrequently  considerably  dilated,  but  they  never 
show  this  cliange  to  such  an  extent  as  is  seen  where  the  pol)'- 
morphonuclear  white  blood  cells  predominate.  Here  the  change 
becomes  jrradually  less  marked  as  the  bases  of  the  crypts  are 
approached,  and  in  many  instances  no  alteration  at  all  is 
found  in  the  deepest  portion  of  the  mucosa.  It  is  noteworthy, 
however,  that  in  addition  to  a  slight  degree  of  swelling  of  the 
tissue,  which  may  or  may  not  be  present,  there  is  a  decided 
diminution  in  the  number  of  muciaoblasts,  and  there  are  gener- 
ally present  quite  a  number  of  lymphoid  and  plasma  cells. 
Where  the  leucocytes  predominate  the  deeper  interstitial  struc- 
tures of  the  mucosa  are  always  considerably  altered  ;  the  tissues 
are  swollen,  are  often  quite  granular,  and  the  bloodvessels  are 
usually  distinctly  dilated  and  are  filled  with  blood.  This  change 
does  not,  however,  extend  beneath  the  muscularis  mucosae. 

The  muscularis  mucosfe  shows  but  little  alteration,  the  only 
apparent  change  being  that  there  are  present  between  the  fibrils 
quite  a  number  of  plasma  cells  and  some  lymphoid  cells.  The 
muscular  tissue  and  the  elastic  tissue  network  of  this  coat  show 
no  alteration. 

The  sabmucosa  is  but  little  affected,  the  most  marked  changes 
being  an  unusual  degree  of  dilatiition  of  the  veins  and  presence 
of  quite  a  number  of  plasma  cells,  and  lymphoid  cells  just 
beneath  the  muscularis  mucosie.  The  endothelial  cells  lining 
some  of  the  smaller  arteries  are  swollen,  and  in  some  instances 
have  desquamated  from  their  basement  membranes.  In  some  of 
the  lymphatics  there  are  small  collections  of  fibrin.  This  coat  is 
somewhat  swollen. 

Xo  changes  are  present  in  the  muscular  or  serous  coats. 

Experiment  II.     Duration,  twenty  days. 

On  October  IS,  1900,  1  gm.  of  calomel  was  given  to  a  dog 
weighing  11  kg.  ;  the  drug  was  mixed  with  the  animal's  food. 
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and  on  the  first  occasion  the  entire  dose  was  taken.  After  tliis 
a  like  amount  of  calomel  was  eacii  day  mixed  with  his  food,  bnt 
in  most  instances  only  a  small  quantity  of  this  was  actually  in- 
gested, as  he  evidently  detected  the  presence  of  the  chemical  and 
ate  very  sparingly.  After  taking  tiic  food  containing  the  calomel 
vomiting  usually  occurred,  but  notwithstanding  tliis,  at  the  end 
of  a  week  the  animal  was  in  good  spirits  and  showed  no  ill  effects 
from  the  treatment  further  than  that  the  discharges  from  the 
bowels  were  blood-stained  and  contained  considerable  (piantities 
of  mucus.  A  few  days  later  the  dog  appeared  somewhat  emaci- 
ated, and  after  this  scarcely  ate  any  food  at  all.  During  the  last 
week  of  the  animal's  life  only  a  very  small  amount  of  the  calo- 
mel was  taken.  Daring  this  period  the  dog  daily  grew  thinner, 
became  very  weak,  and  showed  every  evidence  of  illness.  He 
died  during  the  night  of  November  7th,  twenty  days  after  the 
initial  dose  of  the  drug  was  given. 

On  post-mortem  examination  the  stomach  and  small  intestine 
were  found  entirely  normal,  bnt  the  lower  bowel  was  empty  and 
its  mucous  surface  showed  considerable  alteration.  The  lower 
margin  of  the  ileociecal  valve  was  of  an  almost  black  color  and 
appeared  to  be  superficial!}'  ulcerated.  The  remaining  part  of 
the  large  intestine  was  free  from  actual  ulceration,  but  the  mucosa 
was  greatly  reddened.  This  redness  is  greatest  on  the  tops  of 
the  rugie.  The  mucosa  of  the  appendix  was  also  swollen  and 
quite  red. 

On  microscopic  examination  extensive  alterations  are  found  in 
the  mucosa  of  the  intestines ;  these  changes  affect  all  parts  of 
the  intestine  nearly  alike,  tiie  region  around  the  ileociecal  valve 
showing  but  little  more  change  than  the  tissues  in  other  parts  of 
the  bowel.  The  epithelial  cells  of  the  surface  of  the  intestine  and 
of  the  crypts  have  in  a  large  measure  desquamated,  and  secondary 
changes  of  a  pronounced  kind  are  present  in  tlic  interstitial  tissues 
lying  between  the  glands. 

Ikying  on  the  free  surface  of  the  mucosa  there  arc  \'erv  gener- 
ally ])resent  masses  of  mucus,  intermingled  with  which  is  a  gran- 
ular del)ris  consisting  of  disintegrating  cells  and  multitudes  of 
l)acteria.  The  necrotic  cells  tiiat  lie  in  these  masses  are  evidently 
largely  cftm posed  of  the  eroded  siu'face  epithelinin  of  the  gut,  since 
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Specimen  was  taken  from  the  upper  portion  of  the  large  intestine  of  a  dog  that 
had  received  dailv  sinall  doses  of  calomel  by  the  mouth  for  twenty  days  before  death 
occurred.  The  tissues  were  fixed  in  Bensley's  solution  and  stained  by  the  method 
of  N'an  Gieson.  Beck  |  inch,  Oc.  1  inch.  «.  Mucosa,  the  surface  of  which  is 
necrotic  ('),  and  in  the  deeper  portions  the  epiilielial  cells  of  the  crypts  exhibit 
catarrhal  changes  i  /  )■,  and  in  the  intervening  tissues  new  formation  of  fibrous 
tissue  is  going  on,  and  there  are  present  many  lymphoid  and  plasma  cells. 
h.  Museularis  mucosae,  which  is  interrupted  at  ig)  by  the  edge  of  a  lymph  node. 
c.  Submucosa.  d.  Circular  muscular  layer.  The  longitudinal  muscular  layer 
is  not  included  in  the  drawing,     i  Exp.  II. ) 
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this  layer  of  cells  is  universally  absent.  Necrosis  of  the  upper 
portions  of  the  crypts  and  of  the  intervening  tissues  is  present  iu 
some  situations.  The  mouths  and  necks  of  Lieberkuehn's  crypts 
show  at  all  points  marked  catarrhal  alteration  ;  the  epithelial  cells 
have  almost  entirely  shed  off  from  their  basement  membranes,  are 
exceedingly  irregular  in  form,  in  many  instances  swollen,  and 
their  nuclei  no  longer  react  to  basic  dyes ;  these  desquamated 
colls  lie  together  in  masses  iu  the  lumina  of  the  crypts  from 
which  they  come,  and  in  not  an  inconsiderable  proportion  of  in- 
stances have  entirely  broken  up,  and  there  remains  only  a  gran- 
ular debris  representing  them.  Mucin  is  present  in  considerable 
<|uantities  both  within  the  epithelial  cells  in  these  situations  and 
lying  loosely  in  the  lumina  of  the  crypts.  Lower  down  in  the 
l)odies  of  the  glands  the  epithelial  cells  show  less  extensive  change, 
though  at  no  point  do  they  appear  entirely  normal.  Even  here 
they  have  in  some  instances  desquamated,  and  very  generally 
show  traces  of  mucin  within  their  protoplasm.  Even  those  cells 
that  have  not  shed  off  from  their  basement  membranes  are  more 
or  less  granular,  and  are  frequently  swollen  to  such  an  extent 
that  the  lumina  of  the  crypts  in  which  they  lie  are  in  a  large  de- 
gree obliterated.  Mitotic  figures  are  numerous  in  all  parts  of  the 
crypts,  but  are  especially  common  toward  the  bases  of  these 
glands. 

The  basement  membranes  of  the  crypts  are  practically  unaltered. 

The  tissues  intervening  between  the  crypts  are  greatly  increased 
in  amount,  and  show  along  the  free  surface  of  the  mucosa  most 
pronounced  necrotic  change  ;  in  some  instances,  as  has  been  before 
remarked,  these  structures  have  been  eroded  away  for  a  consider- 
able distance  down  into  the  mucosa.  The  free  surface  of  these 
tissues  is  very  ragged  and  irregular,  and  consists  of  greatly  swollen 
masses  of  collagenous  tissue  that  in  its  outermost  portion  is  ex- 
ceedingly granular  and  stains  deeply  with  acid  dyes  ;  lying  within 
these  tissues  there  are  a  few  connective  tissue  and  lymphoid  cells, 
but,  on  the  whole,  they  contain  less  than  the  usual  number  of 
cellular  elements.  The  elastic  tissue  fibres  in  these  situations 
fail  to  take  the  stain,  but  do  not  seem  to  be  in  a  greater  degree 
diseased  than  the  neighboring  fibrous  structures.  A  little  deeper 
down  the  tissues  no  longer  exhibit  necrotic  changes,  but  contain 
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nuiltitiulos  of  most  exquisite  plasma  cells,  a  great  mauv  lym- 
phoiil  cells,  aiul  about  the  usual  number  of  mucinoblasts.  The 
fibrous  structures  have  greatly  iucreased  in  these  areas,  with 
the  effect  of  diminishing  the  size  of  the  lumina  of  the  enclosed 
crypts.  The  bloodvessels  in  this  region  are  in  many  instances 
considerably  dilateil,  but  there  is  no  appearance  of  leucocytic 
infiltration  into  the  tissues,  nor  were  hemorrhages  in  any  in- 
stance observed.  Passing  downward  into  the  deeper  jiortiou  of 
the  mucosa  the  changes  become  less  and  less  pronounced,  so 
that  arouud  the  bases  of  the  crypts  there  is  only  here  and  there 
an  increase  in  the  fibrous  tissue  structures ;  however,  there  are 
universally  present  large  quantities  of  lymphoid  cells  and  numer- 
ous plasma  cells.  Mucinoblasts  are  found  in  these  situations  in 
about  the  usual  numbers. 

The  muscular  and  elastic  tissues  of  the  muscularis  mucoste  show 
no  change,  but  there  are  found  between  the  fibrils  numerous 
lymphoid  cells  and  not  an  inconsiderable  number  of  plasma  cells. 

The  submucosa  shows  no  alteration,  with  the  exception  that  it 
contains  more  lymphoid  cells  than  is  usual  in  health,  and  there 
are  here  and  there  circumscribed  collections  of  plasma  cells. 

The  muscular,  subserous,  and  serous  coats  show  no  alteration. 

Resume  of  the  Changes  Occurring  as  a  Result  of  Poisoning- 
by  Calomel. 

Acute.  (^Four  and  a  half  days.)  The  intestine  shows  no 
change  further  than  that  there  are  found  scattered  over  the 
mucosa  minute  areas  that  are  somewhat  redder  than  the  surround- 
ing surfaces. 

The  epithelial  cells  that  covered  the  surface  of  the  bowel,  and 
the  mouths  and  nocks  of  the  crypts  have  universally  desquamated. 
Many  of  the  shed-off  cells  still  remain  in  the  lumina  of  the  crypts, 
and  are  swollen,  very  irregular  in  form,  and  contain  much  less 
mucin  than  is  usually  seen  in  the  cells  found  in  these  situations. 
In  some  instances  there  are  very  small  areas  in  \vhich  the  outer 
portions  of  the  glands  and  the  intervening  connective  tissues  have 
undergone  comjjlete  necrotic  change.  Arouud  the  edges  of  these 
areas,  and  just  beneath  the  surface  of  the  intestine  generally,  there 
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are  many  dilated  bloodvessels  filled  with  blooil,  aud  around  these 
there  are  considerable  collections  of  polymorphonuclear  leuco- 
cytes. Hemorrhages  into  the  tissues  are  not  uncommon.  In 
addition  to  the  polymorphouuclear  leucocytes  there  are  the  usual 
numbers  of  lymphoid  cells,  pseudoplasma  cells,  and  a  few  mucino- 
blasts.  In  many  instances  the  interglandular  substance  is  so 
swollen  that  the  crypts  are  very  much  compressed.  These 
changes  extend  downward  through  the  mucosa,  but  become  less 
and  less  until  at  the  edges  of  the  muscularis  mucosae  there  are 
practically  no  alterations. 

The  deeper  coats  show  no  change. 

Chronic.  (Twenty  days.)  On  examination  the  large  intes- 
tine ^^•as  found  to  be  very  much  inflamed.  The  mucous  surface 
in  the  vicinity  of  the  ileocaecal  valve  was  almost  of  a  black  color, 
this  being  evidently  due  to  the  formation  of  the  sulphide  of  mer- 
cury. The  tissues  in  this  situation  have  the  appearance  of  super- 
ficial ulceration,  but  this  is  found  in  no  other  part  of  the  intestine. 
The  mucosa  of  the  intestine  is  almost  uniformly  reddened.  The 
mucosa  of  the  appendix  shows  a  similar  change. 

The  epithelial  cells  that  covered  the  surface  of  the  intestine, 
and  the  mouths  and  necks  of  the  crypts,  have  universally  desquam- 
ated, and  those  that  line  the  deeper  portions  of  the  glands  are 
swollen  and  irregular  in  form,  and  in  some  instances  have  also 
shed  off. 

The  surface  of  the  interglandular  tissue  is  necrotic.  Lower 
down  the  tissues  are  swollen  and  contain  many  lymphoid  and 
plasma  cells.  There  has  been  much  new  formation  of  fibrous 
tissue.     These  alterations  extend  no  deeper  than  the  mucosa. 


CHAPTEE    IX. 

EXPERIMENTS    TO    DETEHMINE    THE    EFFECTS    PRODUCED 

ON  THE   LARGE   INTESTINES   OF  DOGS   AS   A 

RESULT  OF   THE   INJECTION   OF 

TINCTURE   OF   IODINE. 

Experiment  I.     Duration,  twenty-four  hours. 

Ox  Jamiarv  15,  1901,  10  c.c.  of  tincture  of  iodine  (U.  S.  P.) 
were  injected  into  the  hirjre  intestine  of  a  dog.  Twent\'-four 
liours  later  the  animal  was  killed  with  chloroform,  and  an  autopsy 
was  at  once  made.  The  lower  half  of  the  large  intestine  contained 
no  fecal  matter,  and  the  mucosa  in  this  portion  of  the  gut  was 
decidedly  reddened.  The  transverse  rugie  were  quite  numerous, 
but  the  mucous  membrane  covering  these  elevations  was  no  redder 
than  that  upon  the  surrounding  surfaces. 

On  microscopic  examination  the  surface  layer  of  epithelial  cells 
that  normally  covered  the  mucosa  is  found  entirely  absent,  and 
the  tissues  that  immediately  underlay  these  cells,  as  well  as  some 
of  the  epithelial  cells  that  covered  the  edges  of  the  mouths  of  the 
crypts,  have  likewise  become  necrotic  and  sloughed  away.  It  is, 
however,  noteworthy  tliat  witiirrhal  changes  are  nowhere  observ- 
able in  any  of  the  cells  that  still  lie  in  their  normal  positions  in 
any  of  the  parts  of  Lieberkuelm's  crypts,  this  being  true  even  of 
the  cells  at  the  margins  of  the  lesions  just  referred  to.  Xotwitli- 
stiinding  that  catarrhal  changes  are  nowhere  found,  it  is  of  con- 
siderable interest  to  note  that  mucin  is  entirely  absent  from  the 
cells  of  the  crypts  that  lie  in  the  regions  most  affected,  nor  is  that 
substance  ever  present  in  the  lumina  of  the  crypts.  The  base- 
ment membranes  upon  which  the  epithelial  cells  lie  are  entirely 
normal. 

The  most  pronounced  changes  found  in  the  intestine  are  those 
that  occur  in  the  interglandular  substance  of  the  mucosa.  In 
these  areas  the  bloodvessels  are  enormously  dilated  and  are  filled 
with    blood  ;   in   many   instjinces  they  have  ruptured,   and   when 
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this  has  occurred  quantities  of  blood  are  found  effused  into  the 
neighboring  tissues.  In  addition  to  the  free  red  blood  cells 
there  are  a  considerable  number  of  lymphoid  cells,  a  great  many 
plasma  (lells,  a  few  mucinoblasts,  and  polymorphonuclear  leuco- 
cytes. It  is  of  some  interest  to  note  that  those  mucinoblasts 
that  still  remain  in  the  parts  are  small  and  even  more  irreg- 
ular in  shape  than  usual,  and  in  the  liquids  immediately  sur- 
rounding them  there  is  a  zone  in  which  the  mucin  reaction  is 
distinctly  obtained  ;  it  would  thus  appear  that  the  mucin  was 
undergoing  solution  at  the  time  the  animal  was  killed.  It 
should,  perhaps,  be  stated  that  the  stain  with  which  the  above 
reaction  was  obtained  was  carbol  toluidin-blue  and  not  Unna's 
alkaline  methylene-blue,  which,  on  account  of  the  fact  that  it 
<lissolves  out  the  mucin,  frequently  gives  the  appearances  around 
mucinoblasts  that  have  just  been  described.  In  addition  to  the 
cellular  elements  that  are  so  numerously  present  in  the  interspaces 
of  the  tissues  there  are  many  small  cellular  fragments  and  a  con- 
siderable quantity  of  fluids.  The  pre-existing  collagenous  and 
elastic  tissues  normally  found  in  the  parts  present  no  perceptible 
alterations.  It  is,  of  course,  obvious  that  much  distention  of  the 
interglandular  substances  must  have  I'esulted  from  the  various 
pathologic  alterations  that  have  been  described,  and  as  a  result 
the  crypts  of  I^ieberkuehn  have  been  compressed  to  such  an  ex- 
tent that  oftentimes  they  are  scarcely  more  than  one-half  of  their 
normal  diameter.  The  changes  above  recorded  are,  as  a  rule, 
much  more  pronounced  in  the  outer  half  of  the  mucosa,  but  always 
<?xtend  to  a  greater  or  less  extent  down  to  the  muscularis  mucosse. 

The  only  changes  observable  in  the  muscularis  mucosse  are 
that  there  are  here  and  there  small  collections  of  lymphoid  cells, 
intermingled  M'ith  which  there  are  commonly  a  few  polymorpho- 
nuclear leucocytes. 

The  layer  of  the  submucosa  lying  next  to  the  muscularis  mucosae 
also  shows  here  and  there  small  collections  of  lymphoid  cells,  and 
a  few  polymorphonuclear  leucocytes  are  in  addition  occasionally 
found.  The  bloodvessels  in  this  situation  are  also  rather  unusu- 
ally prominent,  seem  somewhat  dilated,  and  are  always  filled  with 
blood.     Xo  further  changes  are  found  in  this  coat. 

The  other  coats  of  the  intestine  are  normal. 
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ExTKiMMEXT  II.     Duration,  eighteen  days. 

On  January  ITj,  1901,  1(»  c.c  of  tinfture  of  iodine  (U.  S.  P.) 
were  injected  into  the  rectum  of  a  medium-sized  dog.  On  the 
following  day  the  animal  appeared  weak  and  was  ob.scrved  to 
pass  considerable  quantities  of  bloody  mucus.  The  injections 
were  repeated  on  the  18th,  2 1st,  24th,  27th,  and  ;5()th  of  January, 
but  for  the  reason  that  the  animal  was  so  decidedly  affected  by 
the  first  dose,  only  5  c.o.  of  the  iodine  solution  were  afterwards 
given.  During  the  period  when  the  dog  was  receiving  these  in- 
jections he  became  rapidly  emaciated  and  suffered  continually 
with  diarrhrea.  On  the  morning  of  February  2,  1901,  eighteen 
days  after  the  first  injection  was  given,  the  animal  was  found  in 
a  dying  condition  ;  chloroform  was  administered  until  death  was 
l)roduced,  and  an  autop.sy  was  at  once  made.  The  large  bowel 
was  almost  empty,  but  there  were  present  here  and  there  small 
quantities  of  semi-liquid  fecal  matter  of  a  dark  brown,  almost 
black  color.  Except  just  at  the  upper  end  of  the  gut,  the  entire 
intestine  was  thrown  into  numerous  transverse  folds  ;  the  mucosa 
was  very  pale,  resembling  in  color  ordinary  hyaline  cartilage  very 
closely. 

On  microscopic  examination  the  surface  layer  of  e]Mthelium  is 
found  for  the  greater  jjart  absent  in  the  affected  regions,  but  be- 
ginning at  the  mouths  of  the  crypts  the  cells  that  line  these  struc- 
tures appear  entirely  normal,  with  the  exception  only  that  in  no  part 
of  the  glands  do  they  show  mucin  formation.  It  may  be  remarked, 
however,  that  mitotic  figures  are  decidedly  more  frequent  in  the 
epithelial  cells  of  the  glands  than  is  usual.  On  account  of  the 
pressure  that  is  produced  as  a  result  of  the  presence  of  newly- 
formed  fibrous  tissue  in  the  interglandular  substance  tlie  lumina 
of  the  crypts  have  nuich  diminished  in  size,  and  the  glands  from 
basement  membrane  to  basement  membrane  often  measures  no 
more  than  ."JO/i.  The  elastic  tissue  basement  membranes  of  the 
cry])ts  show  no  alterations. 

Notwithstanding  that  the  surface  layer  of  Lleberknelm's  crypts 
appear  practically  normal,  the  lynqjh  node  glands  show  very  de- 
cided alterations.     These  changes  are  almost  entirely  confined  to 
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the  lioilit's  and  basal  portions  of  thcso  structures,  for  the  cells  lining 
their  necks  luul  mouths  present  practically  no  alterations.  In 
truth  it  may  bo  stated  that  almost  without  exception  the  structures 
composing  the  deeper  portions  of  the  crypts  have  undergone 
necrotic  change  and  have  nearly  or  entirely  disappeared.  Fill- 
ing up  the  area  originally  occupied  by  the  glands  there  are 
numerous  polymorphonuclear  leucocytes,  intermingled  with  which 
are  a  few  lymphoid  cells,  an  occasional  swollen  epithelial  cell,  and 
a  small  (quantity  of  granular  debris.  The  tissues  of  the  surround- 
ing lymph  nodes  contiiin  in  all  instances  quantities  of  newly -formed 
fibrous  tissue,  intermiugled  with  the  fibres  of  which  there  are 
numerous  plasma  cells,  quite  a  number  of  lymphoid  cells,  and  a 
few  polymorphonuclear  leucocytes. 

In  those  situations  where  the  epithelial  cells  have  been  eroded 
from  the  surface  of  the  interglaudular  tissues,  the  structures  com- 
posing them,  even  at  their  edges,  present  no  obvious  alterations  ; 
this  is  apparently  due  to  the  fact  that  in  these  situations  there  is 
being  produced  quantities  of  white  fibrous  tissue,  and  that  this 
substance  and  the  cells  generating  it  compose  the  surface  layei-s 
of  the  tissues  in  the  diseased  regions. 

Deeper  down  between  the  glands  great  quantities  of  fibrous 
tissue  is  also  being  produced,  this  substance  already  having  so 
increased  in  the  diseased  areas  that  the  crypts,  as  has  been  before 
stated,  are  greatly  compressed.  In  addiiion  to  the  newly-formed 
white  fibrous  tissue,  plasma  cells  are  abundantly  found,  and  their 
transformation  into  the  so-called  fibroblasts  and  the  formation  of 
collagenous  tissue  around  their  borders  is  most  clearly  and  beauti- 
fully shown.  The  l\Tnphoid  cells  that  are  always  present  in  these 
situations  in  health  have  practically  all  been  transformed  into 
plasma  cells.  Here  and  there  is  found  a  small,  ill-formed 
muciuoblast ;  these  cells  are  much  less  abundant  than  in  health. 
The  bloodvessels  in  the  diseased  areas  are  sometimes  slightly 
dilated  ;  but  we  do  not  find  here  that  degree  of  vascular  change 
that  was  so  pronounced  in  the  acute  changes  resulting  from  the 
application  of  iodine.  As  the  basal  portions  of  the  glands  are 
approached  the  alterations  become  gradually  less  and  less  pro- 
nounced, and  in  the  deepest  portions  of  the  mucosa  newly-formed 
fibrous    tissue    is  never  present,   though  plasma  cells    are  quite 
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numerous.  Here  and  there  are  found  quite  a  number  of  lym- 
phoid oells  and  a  very  few  mucinoblasts. 

The  muscnlaris  mucosae  presents  no  obvious  alteration. 

The  layer  of  the  submucosa  iinniodiately  beneath  the  nuis- 
eularis  mucosii?  contains  numerous  plasma  cells,  intermingled 
with  which  there  are  quite  a  number  of  lymphoid  cells  and  here 
and  there  a  few  polymorphonuclear  leucocytes.  In  this  region 
there  has  evidently  occurred  a  new  formation  of  collagenous  tissue 
to  a  considerable  degree,  the  tissues  being  much  denser  than 
normal,  and  in  many  instances  plasma  cells  may  be  seen  in 
the  process  of  producing  this  substance.  The  bloodvessels  in 
the  same  area  are  somewhat  more  nimierous  and  appear  larger 
than  is  normally  the  ca.se.  Mucinoblasts  are  occasionally  present 
in  this  layer,  but  are  by  no  means  so  numerous  as  in  health. 
Changes  of  a  similar  kind  extend  throughout  the  tissues  of  the 
submucosa,  but  the  deeper  portions  do  not  exiiibit  alterations  to 
the  same  degree  as  is  found  more  superficially. 

The  other  coats  of  the  intestine  present  no  alteration. 


Resume  of  the  Changes  in  the  Tissues  Resulting  from  the 
Injection  of  Tincture  of  Iodine. 

Where  the  changes  are  acufc,  erosion  of  the  epithelium  occurs, 
but  the  cells  lining  Lieberkuehn's  crypts  present  no  alterations 
other  than  that  mucin  formation  is  much  diminished  or  entirely 
ceases. 

The  interglaudular  structures  of  the  more  superficial  portions 
of  the  mucosa  are  greatly  swollen  as  a  result  of  the  presence 
of  quantities  of  effused  blood,  enormous  dilatation  of  the  blood- 
vessels, and  many  plasma  cells  ;  mucinoblasts  are  diminished  in 
number,  and  when  present  are  ill-formed  and  much  smaller  than 
usual. 

In  rlironir  poisoning  by  iodine  the  changes  in  the  cpitliclial 
structures  of  the  mucosa  are  essentially  similar  to  those  that 
are  seen  in  the  acute  conditions,  with  the  exception  that  there 
have  occurred  catarrhal  changes  in  the  lymph  node  glands,  and 
around  them  there  is   usually  a   condition  that  closely  resembles 
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suppuration  ;  surrounding  tiie  diseasod  urea  there  is  nuieh  newly- 
formed  fibrous  tissue. 

The  intergliindular  tissues  of  tlie  surface  crypts  show  tlie  for- 
mation of  great  quantities  of  newly-formed  white  fibrous  tissue. 
Plasma  cells  are  in  these  situations  numerous,  and  their  transfor- 
mation into  the  so-called  fibroblasts  and  the  formation  of  collag- 
enous tissue  around  them  is  most  exquisitely  shown.  The  blood- 
vessels are  but  little  dilated.  Mucinoblasts  are  rarely  found.  In 
the  more  superficial  portions  of  the  submucosa  white  fibrous  tissue 
is  being  formed  to  a  considerable  extent,  and  here  again  the  rela- 
tion of  plasma  cells  to  the  production  of  collagenous  tissue  is 
most  clear. 
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